Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


I 


\. 


ANNUAL   REPORT 


OF  THE 


BOARD   OF  REGENTS 


OF   IHE 


SMITHSONIAN  INSTITUTION, 


SHOWING 


THE  OPERATIONS,  EXPENDITURES,  AND  CONDITION 

OF  THE  INSTITUTION 


FOR 


THE    YE^^R    1881. 


>#-^ 


WASHINGTON: 

OOTBBNMENT  PSINTINa  OFFICB. 

188  3. 


^^ 


d  . 


i2- 


.if 


f 


LETTER 

FROM  THB 

SECRETARY  OF  THE  SMITHSONIAN  INSTITUTION, 

ACCOMPAKYIXO 

The  anntial  report  of  the  Board  of  Regents  of  that  Institution  for  the  year 

1881. 


May  16,  1882.--Ordered  to  be  printed. 


Smithsonian  Institution, 

Washingtony  March  1, 1882. 

Gentlemen  :  In  behalf  of  the  Board  of  Regents,  I  have  the  honor 
to  submit  to  the  Congress  of  the  United  States  the  annual  report  of  the 
operations,  expenditures,  and  condition  of  the  Smithsonian  Institution 
for  the  year  1881. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Spbncee  F.  Baibd, 
Secretary  Smithsonian  Institution. 
Hon.  David  Davis, 

President  of  the  United  States  Senate^  and 
Hod.  J.  Wabeen  Ejbifee, 

Speaker  of  the  House  of  Representatives. 
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REGENTS  OF  THE  SMITHSONIAN  INSTITUTION. 


By  the  organiziug  act  approved  August  10, 1846,  Revised  Statutes, 
title  Ixxiii,  section*5580,  <'The  business  of  thQ  Institution  shall  be  con- 
ducted at  the  city  of  Washington  by  a  Board  of  Begents,  named  the 
Begents  of  the  Smithsonian  Institution,  to  be  composed  of  the  Vice- 
President,  the  Chief  Justice  of  the  United  States,  [and  the  Governor  of 
the  District  of  Columbia,]  three  members  of  the  Senate,  and  three  mem- 
bers of  the  House  of  Bepresentatives,  together  with  six  other  persons, 
other  than  members  of  Congress,  two  of  whom  shall  be  resident  in  the 
city  of  Washington,  and  the  other  four  shall  be  inhabitants  of  some 
State,  but  no  two  of  them  of  the  same  State." 


BEGENTS  FOB  THE  TEAS  1881. 

Tenn  ezpirM. 
The  Vice-President : 

William  A.  Wheeler Mar.   4, 1881 

Chester  A.  Arthxtr  (became  President) Sept.  19, 1881 

Daytd  Dayis  {pro  tern.) Mar.  4,  1883 

The  Chief  Jostice,  Morrisox  B.  Wattb. 

United  States  Senators : 

Oeoroe  F.  Hoar  (firom  Feb.  21, 1881) Mar.  4,1883 

Nathaniel  P.  Hill  (from  May  19, 1881) Mar.  4,1885 

Samuel  B.  Maxey  (£rom  May  19, 1881) Mar.  4,1887 

Members  of  the  Honse  of  Representatives : 

HiESTER  Clymer Dec.  28, 1881 

James  A.  Garfield Dec.  28, 1881 

Joseph  E.  Johnstox Dec.  28, 1881 

Citizens  of  Washington : 

Peter  Parker  (appointed  in  1868) Dec.  19,1885 

William  T.  Sherman  (appointed  in  1871) Mar.25,1885 

Citizens  of  a  State: 

John  Maclean,  of  New  Jersey  (appointed  in  1868) Dec.  19, 1885 

Asa  Gray,  of  Massachusetts  (appointed  in  1874) Dec.  19, 1885 

Henry  Copp£b,  of  Pennsylyania  (appointed  in  1874) Dec.  19,1885 

Noah  Porter,  of  Connecticut  (appointed  in  1878) Jan.  26, 1884 

Morrison  R.  Waite,  Chancellor  of  the  Institution  and  President  of  the  Board  of 

Begent§, 
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JOURNAL  OF  PROCEEDINGS  OF  THE  BOARD  OF  REGENTS  OF 

THE  SMITHSONIAN  INSTITUTION. 


Washington,  D.  C,  January  18, 1882. 

The  annual  meeting  of  the  Board  of  Begents  of  the  Smithsonian  In- 
stitution was  held  this  day  at  10  o'clock  a.  m.,  in  the  Begent^s  room. 

Present :  The  Chancellor — Chief  Justice  Waite,  Hon.  Geo.  F.  Hoar, 
Hon.  N.  P.  Hill,  Hon.  S.  B.  Maxey,  Hon.  N.  C.  Deering,  Hon.  B.  B. 
Taylor,  Hon.  S.  S.  Cox,  Bev.  Dr.  John  Maclean,  Hon.  Peter  Parker,  Dr. 
Asa  Gray,  Dr.  Henry  Copp6e,  General  Wm.  T.  Sherman,  Dr.  Noah  Por- 
ter, and  the  Secretary,  Prof.  S.  F.  Baird. 

The  Chancellor  made  the  following  announcement  relative  to  the  ap- 
pointment of  members  of  the  Board : 

On  the  21st  of  February,  1881,  the  Vice-President  (Mr.  Wheelbb) 
appointed  Hon.  G.  F.  HoAB  as  Begent,  vice  Hon.  H.  Hamlin,  resigned. 

On  the  19th  of  May,  1881,  the  Vice-President  (Mr.  Abthub)  ap- 
pointed Hon.  S.  B.  Maxet,  of  Texas,  and  Hon.  N.  P.  Hill,  of  Colorado, 
Begents,  vice  Hon.  B.  £.  Withers  and  Hon.  K  Booth,  whose  terms  had 
expired. 

On  the  9th  of  January,  1882,  the  Speaker  of  the  House  (Mr.  Keifer) 
appointed  as  Begents  for  the  term  of  the  47th  Congress,  Hon.  N.  C. 
BsEBiNa,  of  Iowa,  Hon.  E.  B.  Taylob,  of  Ohio,  and  Hon.  S.  S.  Cox,  of 
New  York. 

The  Chancellor  called  the  attention  of  the  Board  to  the  death  of  Presi- 
dent Gabfield,  ex  ojfficio  presiding  officer  of  the  Institution,  and  for 
many  years  one  of  its  Begents. 

On  motion  of  Dr.  Gray  it  was — 

Resolvedj  That  the  Chancellor  be  requested  to  enter  upon  the  record 
an  expression  of  the  sense  of  the  great  loss  which  the  Institution  has 
sustained  by  the  death  of  one  of  its  most  devoted  and  distinguished 
administrators. 

In  compliance  with  the  foregoing  resolution,  the  Chancellor  presented 
the  following  memorial  notice : 

General  Garfield  first  took  his  seat  in  Congress  at  the  end  of  the 
year  1863.    He  was  then  but  thirty-six  years  old. 

At  the  beginning  of  his  second  term  he  was  appointed  a  member  of 
this  Board  by  the  Speaker  of  the  House  of  Bepresentatives,  and  was 
present  at  the  meeting  of  February  3, 1866.    He  continued  to  hold  the 
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same  position  until  1875,  when  another  was  appointed  in  his  place.  He 
api)eared  again,  however,  in  1877,  and  we  were  never  afterwards  de- 
prived of  his  counsels  until  he  was  elected  President  of  the  United 
States,  which  made  him  ex  officio  the  presiding  officer  of  the  Smithso- 
nian Institution. 

From  the  beginning  his  presence  here  was  felt.  He  was  eminently 
fitted  for  such  a  trust. 

He  was  himself  a  scholar,  and  the  "  increase  and  diflfusiou  of  knowl- 
edge among  men"  always  gave  him  the  greatest  pleasure. 

At  every  meeting  of  the  Board  during  his  successive  terms  when  he 
could  be  present,  his  name  appears  among  the  active  and  thoughtful 
members.  He  manifested  his  appreciation  of  the  place  he  filled  by 
always  doing  what  it  was  his  privilege  to  do,  and  doiug  it  well.  When 
on  former  occasions  the  Board  has  given  expression  to  its  feelings  upon 
the  death  of  a  member  his  words  of  heartfelt  sympathy  have  often  been 
heard.  The  records  show  that  he  kuew  and  appreciated  the  great  and 
good  qualities  of  Chief  Justice  Chase,  and  that  he  fully  realized  the 
debt  science  owed  to  Agassiz.  But  the  crowning  act  of  all  was  when, 
out  of  the  fullness  of  his  heart,  at  the  memorial  services  in  the  hall  of 
the  House  of  Bepresentatives,  he  made  those  who  heard  him  feel  how 
great  the  life  of  Professor  Henry  had  been. 

It  is  not  for  us  to  say  he  ought  to  have  been  spared  longer.  Few 
men  seemed  to  possess  greater  power  for  good.  He  died  a«  he  lived,  an 
honor  to  human  nature.' 

The  Secretary  presented  an  exhibit  of  the  finances  of  the  Institution, 
showing  the  condition  of  the  permanent  fund,  the  receipts  and  expend- 
itures for  the  year  1881. 

Dr.  Parker  presented  the  annual  report  of  the  Executive  Committee, 
which  was  read. 

On  motion  of  Dr.  Gray,  it  was — 

Resolvedy  That  the  report  of  the  Executive  Committee  for  1881  be  ac- 
cepted. 

Resolvedy  That  the  income  for  the  year  1882  be  appropriated  for  the 
8er\iceof  the  Institution  upon  the  basis  of  the  above  report,  to  be  ex- 
pended by  the  Secretary  with  full  discretion  as  to  the  items,  subject  to 
the  approval  of  the  Executive  Committee. 

General  Sherman  presented  the  report  of  the  National  Museum  Build- 
ing Commission  for  1881,  with  the  report  of  the  architects,  which  were 
read. 

On  motion  of  Dr.  Coppee,  it  was — 

Resolved^  That  the  report  be  accepted  and  the  Commission  be  dis- 
charged, with  the  thanks  of  the  Board  for  the  able  and  satisfactory  man- 
ner in  which  it  had  discharged  its  duties. 

On  motion  of  Dr.  Parker,  it  was — 

Resolved  J  That,  in  accordance  with  therecommeudation  of  the  National 
Museum  Building  Commission,  the  thanks  of  the  Board  of  Kegents  of 
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the  Smithsonian  Institution  are  hereby  tendered  to  General  M.  G. 
Meigs,  Quartermaster-General  United  States  Army,  for  his  highly  val- 
ued services  as  coDSulting  engineer  of  the  National  Museum  Building 
Commission,  in  connection  with  the  duty  with  which  the  Commission 
was  charged  by  the  Board  in  the  construction  of  a  fire-proof  building 
for  the  United  States  National  Museum. 

Dr.  Gray  presented  the  following  report  of  the  Special  Committee  to 
prepare  the  Henry  Memorial  Volume : 

To  the  Board  op  Eegents  : 

Gentlemen  :  The  Special  Committee  of  the  Board  of  Begents  ap- 
pointed to  prepare  for  publication  a  volume  of  suitable  notices  and  ad- 
dresses commemorative  of  the  late  Professor  Henry,  have  the  honor  to 
present  the  following  report : 

At  a  meeting  of  the  Board  of  Begents  held  January  17, 1879,  it  was — 

"  Resolvedy  That  a  special  committee  of  three  be  appointed,  of  which 
the  Secretary  of  the  Institution  shall  be  one,  to  prepare  a  memorial  of 
Professor  Henry,  to  include  in  a  separate  volume  of  the  Smithsonian 
series  such  biographies  and  notices  of  the  late  Secretary  of  the  Institution 
as  may  be  considered  by  them  worthy  of  preservation  and  publication  ]^ 
whereupon  the  Chancellor  appointed  Messrs.  Gray,  Parker,  and  Baird 
as  the  committee. 

On  the  6th  of  February',  1879,  a  concurrent  resolution  was  adopted 
by  Congress  to  print  15,000  copies  of  the  Memorial  Exercises  in  honor 
of  Professor  Henry,  held  in  the  hall  of  the  House  of  Bepresentatives  on 
the  16th  of  January,  1879,  in  a  memorial  volume,  together  with  such 
articles  as  may  be  furnished  by  the  Board  of  Begents  of  the  Smith- 
sonian Institution,  7,000  copies  of  which  were  for  the  use  of  the  House 
of  Representatives,  3,000  copies  for  the  use  of  the  Senate,  and  5,000 
copies  for  the  use  of  the  Smithsonian  Institution. 

These  two  proceedings  thus  covered  substantially  the  same  ground. 

In  accordance  with  its  instructions  your  committee  has  prepared  a 
memorial  volume,  prefaced  with  a  brief  account  of  the  proceedings  in 
Congress  relative  to  a  public  commemoration  by  services  in  the  hall  of 
the  House  of  Bepresentatives,  and  consisting  of  three  parts,  viz : 

Part  1.  The  Obsequies  of  Joseph  Henry  and  the  proceedings  con- 
nected therewith. 

Part  2.  The  Memorial  Exercises  and  Addresses  at  the  Capitol,  on  the 
evening  of  January  16,  1879. 

Part  3.  A  collection  of  proceedings  by,  and  addresses  before,  some  of 
the  principal  societies  in  this  country  with  which  Professor  Henry  had 
been  connected. 

An  appendix  of  four  pages  contains  an  account  of  the  proceedings  iii 
Congress  ordering  the  erection  of  a  bronze  statue  of  the  distinguished 
subject  of  our  memorial. 

The  whole  forms  an  octavo  volume  of  532  pages,  which  has  been  i)ub- 
lished  as  vol.  21  of  the  Smithsonian  Miscellaneous  Collections. 
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This  work  has  also  been  published  by  Congress  in  a  royal-octavo 
volume,  and  has  been  widely  distributed  during  the  present  year. 
Eespectfully  submitted. 

ASA  GRAY, 
Chairman  of  the  Committee. 

On  motion  of  Dr.  Maclean,  it  was — 

Reaolvedj  That  the  report  be  accepted,  and  the  thanks  of  the  Board 
tendered  to  the  Committee  for  the  satisfactory  manner  in  which  the  duty 
devolved  upon  them  had  been  discharged. 

General  Sherman,  from  the  Executive  Committee,  presented  the  fol- 
lowing report : 

To  the  Board  of  Eegents  : 

■ 

Gentlemen  :  The  Executive  Committee,  having  had  its  attention 
called  by  the  Secretary  to  the  combustible  nature  and  insecure  condi- 
tion of  the  eastern  portioil  of  the  Smithsonian  bnilding,  together  with 
its  want  of  adaptability  to  the  purposes  of  the  Institution,  has  decided 
to  recommend  that  measures  be  taken  to  substitute  lire-proof  materials 
for  the  present  wood  and  plaster  partitions  of  the  apartments. 

Messrs.  Cluss  &  Schultze,  architects,  have  presented  plans  for  this 
purpose,  which,  without  materially  changing  the  general  architecture 
of  the  building,  will  provide  largely  increased  accommodations  for  the 
offices  and  working  rooms,  the  storage  of  publications,  exchange  depart- 
ment, &c. 

The  Committee,  therefore,  after  due  consideration  of  the  subject, 
recommends  to  the  Board  of  Regents  the  adoption  of  the  following 
resolution: 

Resolved^  That  the  Secretary  and  Executive  Committee  present  to 
Congress  plans  and  estimates  for  rendering  the  east  wing  of  the  Smith- 
sonian building  fire-proof,  to  request  an  appropriation  therefor,  and,  if 
the  means  are  furnished,  to  proceed  with  the  work. 

PETER  PARKER. 
JOHN  MACLEAN. 
WILLIAM  T.  SHERMAN. 

The  resolution  was  unanimously  adopted. 

The  Secretary  called  attention  to  the  approaching  annual  meeting  of 
the  National  Academy  of  Sciences,  and  requested  instructions  as  to 
granting  the  use  of  a  hall  in  the  new  museum  for  its  sessions  and  those 
of  similar  scientific  bodies. 

On  motion  of  Dr.  Gray,  it  was — 

Resolved^  That  the  Secretary  be  authorized  to  provide,  in  the  building 
of  the  National  Museum,  such  accommodation  as  the  National  Academy 
of  Sciences  may  need  at  its  meetings  in  Washington,  and  which  may 
be  afforded  without  inconvenience  to  the  establishment;  also,  that  the 
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Secretary,  nnder  the  sanctioB  of  the  Execative  Oommittee,  may  extend 
sunilar  hospitality  to  other  organizations  or  meetings  of  cognate  char- 
acter and  importance. 

General  Sherman,  in  behalf  of  the  Execative  Gommittee,  presented 
the  following  report : 

To  the  BoABD  OF  Eegents  : 

Gentlemen  :  The  Board,  at  its  last  meeting,  January,  1881,  antici- 
pating that  the  statue  of  Professor  Henry,  by  Mr.  Story,  might  be  re- 
ceived during  its  recess,  ordered  that  the  site  for  the  statue  should  be 
selected  by  the  Executive  Gommittee. 

The  artist  has  informed  the  Secretary  of  the  Institution  that  the 
statue  will  be  finished  in  January  or  February,  and  has  requested  him 
to  order  the  pedestal  according  to  a  design  he  has  furnished  himself. 
This  is  to  consist  of  a  die  of  Bed  Beach  granite,  finely  polished, 
octagonal  in  shape,  4  feet  diameter,  4  feet  high,  the  whole  height  of 
pedestal,  with  cap  and  bases  of  gray  Quincy  granite,  to  be  7  feet  3  inches. 

A  contract  has  been  made  with  the  Quincy  Granite  Polishing  Works, 
at  Quincy,  Mass.,  to  furnish  this  pedestal  on  the  Smithsonian  grounds 
within  three  months,  for  $982. 

At  a  full  meeting  of  the  Gommittee  on  Monday,  January  16, 1882, 
after  inspection  of  a  plan  of  the  Smithsonian  grounds,  and  a  visit  to 
each  of  the  sites  that  had  been  suggested  as  appropriate  for  the  puri)ose, 
it  was  decided  to  make  the  following  recommendations  to  the  Board: 

The  Gommittee  is  inclined  to  select  the  triangular  plot  to  the  north- 
west of  the  Smithsonian  building,  thcstatue  to  face  toward  the  south. 
It  is  deemed  advisable,  however,  to  submit  this  suggestion,  together  with 
a  plan  of  the  Smithsonian  grounds,  to  the  artist,  Mr.  Story,  and  to  await 
bis  opinion  before  making  a  final  selection  of  the  site. 

The  Gommittee  recommends  that  the  words  "Joseph  Heney'*  be 
placed  in  raised  block  letters  on  the  front  of  the  die,  and  on  the  reverse 
"  First  Secretary  of  the  Smithsonian  Institution,  1846 — 1878,"  and  noth- 
ing else  whatever. 

In  respect  to  the  site  and  inscription  the  Gommittee  desires  that  the 
Board  should  assume  the  responsibility  of  the  decision. 

The  Gommittee  further  recommends  that  the  Ghancellor  of  the  Institu- 
tion be  requested  to  perform  the  ceremony  of  unveiling  the  statue  with 
appropriate  remarks,  and  that  an  address  be  delivered  on  the  occasion 
by  Hon.  Hiester  Glymer. 

Respectfully  submitted. 

PETER  PARKER. 
JOHN  MAGLEAN. 
WILLIAM  T.  SHERMAN. 

Upon  a  full  consideration  of  the  subject,  the  Regents  expressed  their 
i^proval  of  the  site  preferred  by  the  Executive  Gommittee,  and,  on 
fliotion  of  Dr.  Gopp^,  it  was — 
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Besolvedy  That  the  Executive  Committee  have  full  power  as  to  the 
site  and  position  of  the  statue. 

In  regard  to  the  inscription,  after  consideration,  it  was,  on  motion  of 
Dr.  Maclean,  unanimously — 

Besolvedy  That  the  inscription  on  the  pedestal  of  the  statue  consist 
of  the  name  "  Joseph  Henry.'' 

After  consideration  of  the  subject  of  the  ceremonies  to  be  observed 
at  the  unveiling  of  the  statue,  on  motion  of  Dr.  Porter,  it  was — 

Besolvedy  That  the  Executive  Committee  be  authorized  to  take  such 
action  in  regard  to  the  erection  of  the  statue  as  it  may  think  best. 

The  Secretary  presented  the  annual  report  of  the  operations  of  the 
Institution  for  the  year  1881. 

On  motion  of  Dr.  Copp^e,  it  was — 

Besolvedj  That  the  report  of  the  Secretary  be  referred  to  the  Execu- 
tive Committee,  with  authority  to  transmit  it  to  Congress. 

On  motion,  the  Board  then  adjourned  sine  die. 


THE   SMITHSONIAN  INSTITUTION. 


MEMBERS  EX  OFFICIO  OF  THE  "  ESTABLISHMENT."^ 

(JaniiJiry  1,  1882.) 


CHESTER  A.  ARTHUR,  President  of  the  United  States. 
DAVID  DAVIS,  President  of  the  United  States  Senate. 
MORRISON  R.  WAITE,  Chief  .lusiice  of  the  United  States. 
FREDERICK  T.  FRELINGHUYSEN,  Secretary  of  State. 
CHARLES  J.  FOLGER,  Secretary  of  the  Trea^uiy. 
ROBERT  T.  LINCOLN,  Socntary  of  War. 
WILLIAM  H.  HUNT,  Secretary  of  the  Navy. 
TIMOTHY  O.  HOWE,  Postmaater-Gcneral. 
SAMUEL  J.  KIRKWOOD,  Se<jretary  of  the  Interior. 
BENJAMIN  H.  BREWSTER,  Attoruey-CJeueral. 
EDGAR  M.  MARBLE,  Commissioner  of  Patents. 


REGENTS  OF  THE  INSTITUTION. 

(January  1,  IS&2.) 


MORRISON  R.  WAITE,  Chief  Justice  of  the  United  States, 

President  of  the  Board, 
DAVID  DAVIS,  President  of  the  United  States  Senate. 
GEORGE  F.  HOAR,  member  of  the  Senate  of  the  United  States. 
NATHANIEL  P.  HILL,  member  of  the  Senate  of  the  United  States. 
SAMUEL  B.  MAXEY,  member  of  the  Senate  of  the  United  States. 
NATHANIEL  C.  DEERING,  member  of  the  House  of  Representatives. 
EZRA  B.  TAYLOR,  member  of  the  House  of  Representatives. 
.SAMUEL  S.  COX,  member  of  the  House  of  Representatives. 
JOHN  MACLEAN,  citizen  of  New  Jersey. 
PETER  PARKER,  citizen  of  Washington,  D.  C. 
ASA  GRAY,  citizen  of  Massachusetts. 
HENRY  COPPfiE,  citizen  of  Pennsylvania. 
WILLIAM  T.  SHERMAN,  citizen  of  Washington,  D.  C. 
NOAH  PORTER,  citizen  of  Connecticut. 


Executive  Committee  of  the  Board  of  Begente, 
Peter  Parker.  John  Maclean.  William  T.  Sherman. 

*Tbe  year  1881   lias  been   an  exceptional  one   in  the   number  of  changes  oo- 

cnrring  in  the  **  Establishment. ''    The  President  of  the  United  States  irom  January 

1, 1881,  to  March  4,  was  Rutherford  B.  Hayes;  from  March  4  to  September  19, 

James  A.  Garfield,  and  from  September  19  to  December  31,  Chester  A.  Arthur. 

The  Vice-Presidents  were  similarly  William  A.  Wheeler,  Chester  A.  Arthur,  and 

David  Davis.    The  members  of  the  Cabinet  in  like  manner  were  all  changed  during 

the  year. 
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REPORT  OF  PROFESSOR  BAIRD, 

SECRETARY  OP  THE  SMITHSONIAN  INSTITUTION,  FOR  1881. 


To  the  Board  of  Regents  of  the  Smithsonian  Institution : 

Gentlbmxsn  :  I  have  the  hoDor  to  preseDt  herewith  a  report  of  the 
operations  and  condition  of  the  Smithsonian  Institution  for  the  year 
1881. 

As  heretofore,  in  addition  to  matters  pertaining  strictly  to  the  Smith- 
gODian  Institution,  I  give  an  aecount  of  the  operations  of  the  ^N'ational 
Maseum  and  of  the  Bureau  of  Ethnology,  which  by  Congress  have  been 
placed  under  the  direction  of  the  Smithsonian  Institution,  as  also  of 
those  of  the  United  States  Fish  Gommission,  of  which  your  secretary  is 
the  chief  officer. 

THE  SMITflSOI^IAN  INSTITUTION 

INTRODUCTORY. 

The  operations  of  the  Smithsonian  Institution,  in  their  various  sub- 
divisions, have  been  conducted  during  the  year  with  the  usual  success,  • 
and,  I  trust,  to  the  satisfaction  of  all  interested. 

While,  as  will  be  seen,  the  scale  and  magnitude  of  the  work  accom- 
plished have  in  many  cases  been  greatly  increased  in  comparison  with 
the  work  of  previous  years,  at  the  same  time,  by  a  more  thorough  or- 
ganization and  the  increasing  efficiency  of  assistants  by  long  experi- 
ence, the  expenditures  have  not  been  augmented.  Indeed,  in  no 
previous  year  of  the  history  of  the  Institution  have  the  funds  shown  a 
better  condition  at  the  close  of  the  calendar  year. 

The  work  of  the  department  of  exchanges  has  never  been  so  large, 
while  the  explorations  and  researches  that  have  been  prosecuted  have 
been  of  very  great  interest  and  imx)ortance. 

The  new  organization  of  the  National  Museum  has  been  successftilly 
established,  and  it  is  now  in  satisfactory  working  order.  The  Ethno- 
logical Bureau,  under  the  charge  of  Major  Powell,  has  accomplished  a 
great  deal  towards  the  solution  of  interesting  problems  connected  with 
tlie  science  of  anthroi)ology,  and  the  labors  of  the  Fish  Gommission  have 
largely  increased  in  extent  as  well  as  in  economical  importance. 

The  President's  Inaugural  Reception^  March  4, 1881.— The  anticipation 
of  the  completion  of  the  new  building  of  the  National  Museum  by  the  4tU 

8,  Mis.  109 \ 


2  REPORT   OP  THE   SECRETARY. 

of  March,  18dl,  natarally  saggested  the  idea  of  nsiog  it  for  the  inaugaral 
reception  of  the  incoming  President,  and  a  formal  application  was 
made  to  your  honorable  hodj  for  the  privilege.  At  a  meeting  called  in 
December,  1880,  to  consider  this  subject,  it  was  decided  to  grant  the 
use  of  the  building  for  the  purpose  in  question,  with  the  distinct  pro- 
viso, however,  that  this  was  not  to  establish  a  precedent  for  its  use  for 
similar  purposes  hereafter.  At  the  time  the  building  was  substantially 
completed  and  unoccupied  by  the  Institution  for  its  intended  purposes. 
All  that  remained  to  fit  it  for  the  object  desired  by  the  committee  of 
citizens  was  the  construction  of  floors  in  the  four  main  halls  and  in  the 
rotunda,  and  the  special  fittings  and  embellishments  required  for  the  re- 
ception. While  the  other  floors  were  to  be  of  wood,  these  were  to  be 
laid  in  concrete,  and  the  work  was  deferred  until  the  building  could  be 
cleared  of  its  scaffolding  and  other  obstructions. 

Gonsiderable  dissatisfaction,  however,  was  expressed  at  the  idea  of 
using  concrete  for  the  great  floor,  and  it  was  decided  to  ref«r  the  matter 
to  Congress,  with  a  view  of  obtaining,  if  possible,  an  appropriation  to 
meet  the  additional  cost  of  marble  and  encaustic  tiles.  As  such  an 
approffriation  could  not  be  obtained  in  time  for  service  in  connection 
with  the  reception,  it  was  determined  by  the  citizens'  committee  to  lay 
a  strong,  although  temporary,  floor  in  these  five  rooms,  so  that  the 
entire  ground  level  of  the  building  could  be  available.  One  of  the 
seventeen  rooms,  containing  at  the  time  plaster  casts  of  fishes,  was 
boarded  up  and  reserved.  The  remainder  of  the  building,  without  any 
restriction',  was  given  up  to  the  committee,  in  accordance  with  the 
direction  of  the  Board  of  Begents. 

The  Institution  made  such  permanent  fittings  in  the  building  as  were 
contemplated  in  the  plan,  namely,  the  introduction  of  electrical  wires 
for  the  purpose  of  working  time-  and  watch-clocks,  telephones,  tele- 
graphs, signals,  etc. ;  the  completion  of  the  fitting  up  of  the  reception 
and  retiring  rooms  for  gentlemen  and  ladies,  etc.;  while  the  citizens' 
oommittee,  on  its  part,  in  addition  to  the  laying  of  the  temporary  floors, 
erected  about  ten  thousand  bins  for  the  reception  of  hats,  coats,  and 
wraps  for  the  visitors,  and  introduced  some  three  thousand  gas-burners, 
supplied  by  pipes  of  suitable  size. 

The  decorations  prepared  by  the  committee  consisted  of  a  colossal 
statue  of  Liberty,  erected  in  the  rotunda,  a  series  of  emblematical  and 
allegorical  shields,  monograms  of  the  President  and  Vice-President,  and 
miles  of  festooning  suspended  from  the  roof. 

The  reception,  which,  of  course,  took  place  on  the  night  of  the  4th 
of  March,  was  a  great  success,  being  attended  by  about  seven  thousand 
persons.  The  occasion  was  extremely  brilliant.  Two  powerful  elec- 
tric lights  were  suspended  in  the  rotunda,  and  several  were  erected 
outside,  where  they  were  supplemented  by  a  large  number  of  calcium 
lights,  placed  in  different  parts  of  the  grounds. 

As  there  was  no  room  in  the  biiilding  for  supplying  refresh ments,  a 
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temporary  edifice  was  erected,  the  entrance  to  which  was  made  through 
the  eastern  doorway. 

In  the  anticipation  of  a  possible  failure  of  the  receipts  to  meet  the 
outlays,  the  committee  asked  and  obtained  permission  to  give  a  prome- 
nade concert  on  the  following  night,  which  was  also  largely  attended, 
and  the  results  of  the  two  evenings  were  entirely  satisfactory,  enough 
money  having  been  taken  in  to  pay  all  expenses,  and  to  relieve  a  num- 
ber of  persons  from  their  responsibility  who  had  guaranteed  the  nec- 
essary funds  for  the  occasion. 

Numerous  applications  were  received  from  various  organizations, 
civil  and  military,  for  the  use  of  the  room  during  the  inauguration 
week,  but,  in  accordance  with  the  instructions  of  the  board,  these  were 
refused. 

Death  of  Omeral  Oar  field. — ^In  the  last  report  (for  1880)  was  men- 
tioned as  one  of  the  most  noteworthy  events  of  the  year  the  elevation 
of  an  honored  Begent  of  the  Institution,  General  James  A.  Garfield, 
to  the  highest  position  in  our  National  Government.  Little,  indeed, 
could  it  then  be  anticipated  that  an  administration  soon  to  be  inaug- 
urated with  more  than  the  usual  tokens  of  good  will  and  general  satis- 
ftction  would,  within  six  months,  be  suddenly  closed  under  peculiarly 
grievous  circumstances.  In  the  present  report  we  have  the  painful 
task  of  recording  the  death  of  the  President  by  a  murder  mosf  ai:ro- 
ci«ns  and  unprovoked.  Mortally  wounded  by  the  bullet  of  an  assassin 
on  the  2d  of  July,  1881,  he  lingered  through  suffering  borne  with  he- 
roic fortitude  for  two  and  a  half  months,  breathing  his  last  on  the  19th 
of  September. 

Eminent  for  his  abilities  as  a  scholar,  an  orator,  and  a  statesman^ 
distinguished  by  his  dignified  and  gracious  bearing  no  less  than  by  his 
prudence  and  solid  judgment,  he  found  time  to  give  a  large  share  of  his 
attention  to  the  meetings  and  consultations  of  the  Eegents,  and  he 
idways  proved  a  warm  friend  to  this  Institution  and  an  earnest  cham- 
pion for  the  advancement  of  its  highest  interests.  Thoroughly  con- 
versant with  the  history  of  the  early  struggle  of  opinion  in  framing  the 
plan  for  its  operations,  he  was  in  full  accord  with  its  established 
methods  for  the  promotion  of  original  research.  In  his  eloquent  trib- 
ute to  the  memory  of  Professor  Henry,  in  the  Capitol  of  the  Nation, 
on  the  occasion  of  the  memorial  services  held  therein  on  the  6th  of 
January,  1879,  he  held  this  language : 

^'Smithson  did  not  trammel  the  bequest  with  conditions.  In 
nine  words  he  set  forth  its  object — ^  for  the  increase  and  diffusion  of 
knowledge  among  men.'  He  asked  and  believed  that  America  would 
interprst  his  wish  aright,  and  with  the  liberal  wisdom  of  science.    .    .    . 

"  For  ten  years  Congress  wrestled  with  those  nine  words  of  Smithson 
and  c«nld  not  handle  them.  Some  political  philosophers  of  that  period 
held  that  we  bad  no  constitutional  authority  to  accept  the  gift  at  all. 
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and  proposed  to  send  it  back  to  England.  Every  conceivable  proposi- 
tion was  made.  The  colleges  clutched  at  it ;  the  libraries  wanted  it; 
the  publication  societies  desired  to  scatter  it.  The  fortunate  settlement 
of  the  question  was  this :  after  ten  years  of  wrangling,  Congress  was 
wise  enough  to  acknowledge  its  own  ignorance,  and  authorized  a  body 
of  men  to  find  some  one  who  knew  how  to  settle  it.  And  these  men 
were  wise  enough  to  choose  your  great  comrade  to  undertake  the  task. 
Sacrificing  his  brilliant  prospects  as  a  discoverer,  he  undertook  the  diffi- 
cult work.  He  drafted  a  paper  iu  which  he  offered  an  interpretation  of 
the  will  of  Smithson,  mapped  out  a  plan  which  would  meet  the  de- 
mands of  science,  and  submitted  it  to  the  suflrage  of  the  republic  of 
scientific  scholars.  After  due  deliberation  it  received  the  almost  unan- 
imous approval  of  the  scientific  world.  With  faith  and  sturdy  perse- 
verence  he  adhered  to  the  plan,  and  steadily  resisted  all  attempts  to 
overthrow  it.  In  the  thirty-two  years  during  which  he  administered 
the  great  trust,  he  never  swerved  from  his  first  purpose :  and  he  suc- 
ceeded at  last  in  realizing  the  ideas  with  which  he  set  out.'' 

By  virtue  of  his  office  as  President  of  the  United  States,  General 
Garfield  still  maintained  his  connection  with  the  Institution,  being  by 
law  the  presiding  officer  of  the  "  Establishment,"  and  amid  the  exact- 
ing occupations  of  his  station,  he  evinced  his  continued  interest  in  its 
affairs  by  promptly  attending  a  called  meeting,  and  visiting  officially 
the  Institution,  on  the  4th  of  last  May.  His  loss  deserves,  therefore, 
from  us  (apart  from  its  national  aspects)  a  special  expression  of  pro- 
found regret,  and  his  memory  a  special  tribute  of  affectionate  gratitude 
and  respect. 

Hew  Regents  of  the  Institution. — ^By  a  very  remarkable  conjuncture  of 
circumstances  the  terms  of  service  of  the  entire  body  of  Congressional 
Begents  of  the  Smithsonian  Institution  expired  at  the  close  of  the 
Forty-sixth  Congress,  leaving  three  to  be  appointed  from  the  Senate 
and  three  from  the  House  of  Ecpresentatives.  The  resignation,  how- 
ever, of  Hon.  Hannibal  Hamlin  a  short  time  before  the  fourth  of 
March  permitted  the  president  of  the  Senate  to  select  a  successor  in 
the  person  of  Hon.  George  F.  Hoar,  who  was  thus  the  sole  Congres- 
sional Begent  of  the  Forty-seventh  Congress  on  its  commencement, 
March  4,  1881.  Subsequently,  however,  Vice-President  Arthur  ap- 
pointed Hon.  N.  P.  Hill,  of  Colorado,  and  Hon.  S.  B.  Maxey,  of  Texas, 
thus  completing  the  number  of  Senate  members  of  the  board. 

In  the  law  establishing  the  Smithsonian  Institution  provision  was 
made  for  the  apjiointment  of  a  new  Senate  Begent  every  second  year, 
so  that  at  the  close  of  each  Congress  there  would  be  two  members  hold- 
ing over.  Owing  to  the  failure  on  the  part  of  the  appointing  power  to 
bear  this  provision  in  mind,  as  vacancies  occurred  Senators  have  been 
appointed  other  than  those  whose  terms  were  to  extend  for  a  full  six- 
year  period.    In  making  the  recent  appointments  the  attention  of  the 
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president  of  the  Senate  was  called  to  this  circainstance,  and  he  so  ar- 
ranged his  selections  as  to  fulfill  the  original  provision,  so  that  of  the 
present  Senate  Regents  the  terms  of  service  will  be — six  years  for  the 
Hon.  S.  B.  Maxey,  four  for  the  Hon.  N.  P.  Hill,  and  two  for  the  Hon. 
George  F.  Hoar ;  subject,  of  course,  to  renomination  by  the  president  of 
the  Senate  if  they  should  be  re-elected  to  the  Senate  at  the  end  of  their 
respective  terms. 

At  the  time  of  writing  this  report  no  appointment  of  Regents  from 
the  House  of  Representatives  had  been  made  by  the  Speaker. 

Services  of  Hon.  H.  Hamlin. — The  Smithsonian  Institution  owes  a 
very  great  debt  of  gratitude  to  the  Hon.  Hannibal  Hamlin,  one  of  the 
retiring  Regents,  for  advice  and  assistance  rendered  during  his  twenty 
•years'  perioil  of  service  as  a  member  of  the  board,  representing  more 
than  half  the  entire  history  of  the  Institution.  Many  important  meas- 
nres  of  legislation  by  Congress,  deeply  affecting  its  interest  and  that  of 
the  scientific  enterprises  in  its  charge,  have  been  initiated  by  him  and 
largely  consummated  through  his  efforts.  The  thanks  of  the  Institution 
are  also  due  to  the  other  retiring  members  for  their  attention  to  its  in- 
terests. 

MEETINGS  OP  THE  ESTABLISHMENT   AND  OF  THE  REGENTS. 

Meeting  of  the  Members  of  the  Establishment. — By  the  first  section  of 
the  act  of  Congress  organizing  the  Institution,  the  President  and  Vice- 
President  of  the  United  States,  the  members  of  the  Cabinet,  the  Chief 
Justice  of  the  Supreme  Court,  and  the  Commissioner  of  Patents, 
"  during  the  time  for  which  they  shall  hold  their  respective  oflftces,  and 
such  other  persons  as  they,  may  elect  honorary  members,"  are  "consti- 
tuted an  establishment  by  the  name  of  the  Smithsonian  Institution.'^ 
And  by  the  eighth  section  of  the  said  act "  the  members  and  honorary 
members  of  the  said  Institution  may  hold  stated  and  special  meet- 
ings for  the  supervision  of  the  affairs  of  said  Institution  and  the  advice 
and  instruction  of  the  Board  of  Regents,  to  be  called  in  the  manner 
provided  for  in  the  by-laws  of  said  Institution." 

By  the  third  section  of  the  said  act "  the  business  of  the  said  Insti- 
tution shall  be  conducted  at  the  city  of  Washington  by  a  Board  of  Re- 
gents, by  the  name  of  the  Regents  of  the  Smithsonian  Institution,  to  be 
composed''  as  specified  therein,  two  of  the  members  of  the  establish- 
ment (to  wit,  the  Vice-President  and  the  Chief  Justice)  being  also  named 
as  regents.  The  distinguished  officers  of  the  government  thus  desig- 
nated as  members  of  the  establishment  constitute  in  effect  a  board 
of  visitors,  invested  with  the  general  oversight  of  affairs  and  the  func- 
tion of  suggesting  to  the  regents  such  lines  of  action  as  to  them  may 
seem  called  for ;  and  endeavors  •have  been  made  to  secure  the  annual 
attendance  of  this  body,  in  compliance  with  the  objects  indicated  in  the 
oigam'c  Ibw.    Although  a  certain  day  has  been  specified  for  the  meet- 
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iug  of  the  members,  and  for  the  presentation  to  their  consideration 
of  the  general  condition  of  the  Institution,  it  has  usually  been  found 
difficult  to  secure  their  attendance.  The  pressure  of  their  responsible 
public  duties  and  the  fact  that  the  deliberations  and  proceedings  of  the 
board  of  visiting  members  are  merely  advisory  have  conspired  to  pre- 
vent them  from  making  any  special  efforts  at  meeting  together  for 
consultation ;  and,  especially,  as  from  the  high  character  and  qualifica- 
tions of  the  regents  any  specific  action  with  regard  to  matters  of  admin- 
istration has  heretofore  been  considered  as  unnecessary,  comparatively 
little  interest  in  such  meetings  could  be  felt  by  them.  Accordingly, 
although  the  President  is  always  duly  notified  in  time  of  the  date  of  the 
proposed  meeting,  he  has  seldom  thought  it  necessary  to  take  any  ac- 
tion thereon.  In  the  report  of  the  Institution  for  the  year  1879  a  state- 
ment was  given  of  the  meetings  of  the  members  of  the  establishment' 
held  since  the  organization  of  the  Institution,  showing  that  the  whole 
number  during  that  period  had  amounted  to  but  nine. 
'  In  the  case  of  the  incoming  administration,  however,  President  Gar- 
field, our  lamented  coadjutor,  called  a  meeting  of  the  members  of  the 
establishment  for  the  4th  of  May,  1881 ;  but  the  only  ones  in  attend- 
ance on  that  day  were  the  President  of  the  board  himself  and  Secretary 
Lincoln,  of  the  War  Department.  To  them  was  explained  the  general 
condition  of  the  affairs  of  the  Institution,  and  a  personal  inspection  was 
made  by  them  of  the  building  and  of  the  collections. 

Meeting  of  theBoardof  Regents. — Eeference  was  made  in  the  last  report 
to  the  special  meeting  of  the  board  held  on  the  8th  of  December,  1880, 
for  the  purpose  of  considering  an  application  by  the  citizens'  commit- 
tee for  the  use  of  the  Nsotional  Museum  building  on  the  fourth  of  March 
following,  for  the  purpose  of  the  inaugural  reception  of  the  incoming 
President. 

The  regular  annual  meeting  of  the  Begents  took  place  on  the  19th  of 
January,  1881,  and  its  early  occurrence  in  the  year,  as  usual,  rendered 
'  it  possible  to  include  an  account  of  its  proceedings  in  the  last  report,  for 
1880. 

THE  HENRY  STATUE. 

It  will  be  remembered  that  an  appropriation  of  $15,000  was  made  by 
Congress  on  the  1st  of  June,  1880,  for  the  erection  in  the  grounds  of 
the  Smithsonian  Institution  of  a  statue  in  bronze  of  Professor  Henry, 
to  be  executed  by  Mr.  W.  W.  Story,  of  Eome,  Italy,  and  that  a  pro- 
visional contract  was  made  with  Mr.  Story  and  approved  by  the  Board 
on  the  8th  of  December,  1880,  by  which  it  was  stipulated  that  the 
work  was  to  be  paid  for  in  four  equal  installments — the  first  on  the 
completion  of  the  design ;  the  second  on  the  completion  of  the  model 
in  clay;  the  third  on  the  completi<Tn  of  the  statue  in  bronze,  and 
the  fourth  and  last  on  the  erection  of  the  statue  in  the  Smithsonian 
grounds.    In  pursuance  of  this  contract,  on  the  receipt  of  fonnal 
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notice  froni  the  Ainericau  minister  at  Borne)  the  Hod.  George  P.  Marsh, 
fliat  the  scalptor  had  completed  the  design  for  the  statae,  the  first  in- 
stallment of  $3,750  was  paid  to  him  on  the  26th  of  February,  1881. 
On  receiving  the  certificate  of  Mr.  Marsh  that  the  model  in  clay  had 
been  finished,  the  second  installment  of  $3,750  was  paid  to  the  scalptor 
on  the  8th  of  Jane,  1881.  As  we  are  informed  by  Mr.  Story  that  the 
bronze  casting  firom  this  model  will  very  soon  be  made,  the  third  install- 
ment of  $3,750  will  be  dae  early  in  1882.  It  is  thought  that  the  bronze 
statae  will  be  at  once  shipped,  and  probably  received  in  Washington 
doring  the  month  of  March  of  this  3'ear. 

In  compliance  with  Mr.  Story's  request  a  nuuiber  of  photographs 
were  sent  to  him  to  be  used  in  preparing  the  model  of  this  statae ; 
also,  a  cast  of  the  face  and  a  bust,  execated  by  Mr.  Clark  Mills ;  and, 
finally,  an  academic  gown  belonging  to  Dr.  Maclean,  of  Princeton, 
similar  to  the  one  used  by  Professor  Henry  when  a  member  of  the 
faculty  of  Princeton  College. 

As  the  law  of  Congress  provides  that  the  pedestal  of  the  statue  shall 
be  famished  by  Mr.  Story,  at  his  request  estimates  for  executing  the  de- 
sign by  him  were  invited  from  various  manufacturers  in  the  United 
States.  As  might  have  been  expected,  these  varied  considerably  in 
smount;  but  the  proposals  were  all  duly  submitted  to  Mr.  Story,  who 
selected  the  offer  of  the  Maine  Bed  Granite  Company,  which  has  been 
assumed  by  the  Quincy  Granite  Polishing  Works.  They  offer  a  ped- 
estal according  to  Mr.  Story's  plan,  the  die  to  be  of  Bed  Beach  gran- 
ite and  the  remainder  of  Quincy  gray  granite  ]  the  die  to  be  polished, 
the  remainder  fine-axed;  the  whole,  securely  boxed  and  delivered  in 
Washington,  for  $982. 

An  important  point,  namely,  that  of  the  precise  location  of  the  statue 
in  the  Smithsonian  grounds  yet  remains  to  be  considered.  I  would  re- 
8x)ectfally  suggest  that  the  spot  be  designated  at  as  early  a  date  as  pos- 
sible; also  that  provision  be  made  for  appropriate  ceremonies  con- 
nected with  the  inauguration  of  the  statue. 

FINANCES. 

OenertU  eondition. — ^The  condition  of  the  finances  of  the  Smithsonian 
Institotion  at  the  end  of  the  year  1881,  is  entirely, satisfactory.  All 
liabilitiee  have  been  paid,  and  a  larger  balance  than  usual  remains,  with 
which  to  conmence  the  work  of  the  calendar  year  1882.  The  reason  of 
this  sarplus  is  due  to  several  causes,  and,  among  others,  to  the  reduc- 
tion of  the  expenses  of  the  system  of  exchanges,  consequent  upon  the 
appropriation  by  Congress,  of  three  thousand  dollars,  for  that  purpose, 
of  which  one-haJf  has  been  collected.  Several  specific  appropriations 
have  also  been  made  by  Congress  to  meet  the  share  of  expenses  of  par- 
ticular departments  of  the  Government,  especially  of  the  Engineer  Bu- 
xeaa  of  the  War  Department  and  of  the  Naval  Observatory.  On  this 
aeoooBt^  although  the  magnitude  of  the  work  is  much  greater  than  that 
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in  any  previoas  year,  and  the  expenses  correspondingly  increased,  yet 
the  entire  cost  to  the  Institution  has  been  only  $7,467.84.  A  consider- 
able amount  of  printing,  also,  which  might  have  been  chargeable  to  the 
Smithsonian  fuiid,  has  been  carried  on  at  the  expense  of  the  printing 
fund  of  the  National  Museum. 

The  appropriations  for  the  year  by  Congress,  for  the  National  Mu- 
seum have  been  liberal,  and  the  results  of  the  expenditure  entirely  sat- 
isfactory, as  I  trust  will  be  shown  in  considering  this  charge  of  the 
Smithsonian  Institution.  * 

Virginia  bonds. — At  the  meeting  of  the  Board  of  Begents,  January 
19, 1881,  the  Executive  Committee  was  authorized,  at  its  discretion,  to 
dispose  of  the  Virginia  securities  owned  by  the  Institution  and  deposit 
the  proceeds  in  the  Treasury  of  the  United  States  as  a  part  of  the  per- 
manent fund. 

The  Executive  Committee,  after  the  adjournment  of  the  board,  took 
this  subject  into  consideration,  and,  after  consultation  with  Mr.  Geo. 
W.  Biggs  and  others  qualified  to  give  an  opinion  on  the  matter,  decided 
that  the  time  was  opportune  for  the  disposal  of  the  Virginia  securities, 
and  directed  their  sale  accordingly.  The  following  is  a  statement  of  the 
results  of  this  sale : 

$58,700.00  par  value  in  Virginia  consolidated  bonds,  sold  at 

an  average  of  about  79  per  cent.,  yielded $46, 417  87 

$29,375.07  Virginia  deferred  certificates,  at  13f  per  cent 4, 039  08 

$50.13  Virginia  consolidated  scrip,  at  15^  per  cent 58  03 


50,514  98 

The  Executive  Committee  deposited  this  amount  in  the  Treasury  of 
the  IJuited  States,  adding  to  it  from  the  sale  of  the  coupons  of  Virginia 
bonds  due  1st  January,  1881,  $985.02,  so  as  to  make  the  whole  sum, 
$51,500,  to  be  added  to  the  ]>ermanent  Smithson  fund,  which  was  thus 
increased  to  $703,000,  and  on  which  6  per  cent,  interest  will  be  paid 
perpetually. 

The  fluctuations  of  the  stock  market,  the  anticipations  of  loss  from 
improper  legislation  and  other  causes,  have  thus  been  removed  from 
the  anxieties  of  the  managers  of  the  Institution,  the  funds  are  now  se- 
cure in  one  investment,  and  that  as  enduring  as  the  nation  itself. 

Condition  of  the  fund  January^  1882. 

The  amount  received  as  the  bequest  of  James  Smithson, 
deposited  in  the  Treasury  of  the  United  States,  in  ac- 
cordance with  the  acts  of  Congress  of  August  10, 1846, 
and  February  8, 1867 $515, 169  00 

Residuary  legacy  of  Smithson,  added  to  the  fund  by  act 
of  Congress,  February  8, 1867 26,210  03 
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Addition  to  the  fand  from  savings,  etc.,  by  act  of  Con- 
gress, Febraary  8, 1867 $108, 620  37 

Addition  to  the  fund  by  bequest  of  James  Hamilton,  of 
Pennsylvania,  1874 1, 000  00 

Addition  to  the  fund  by  bequest  of  Dr.  Simeon  Habel,  of 
New  York,  1880 600  00 

Addition  to  the  fund  by  proceeds  of  sale  of  Virginia 
bonds,  1881 61,600  00 

Total  permanent  Smithson  fund  in  the  Treasury  of  the 

United  States,  bearing  interest  at  6  per  cent $703, 000  00 

The  bequest  of  $1,000  from  James  Hamilton,  of  Carlisle,  Pa.  (1874), 
and  of  $600  from  Simeon  Habel,  of  New  York  (1880),  have  been  men- 
tioned in  previous  reports. 

In  this  connection,  it  is  desirable  again  to  refer  to  the  fact  that  per- 
sons intending  to  leave  bequests,  or  to  make  donations  for  the  promo- 
tion of  science,  can  do  nothing  promising  greater  security  for  their 
money,  or  a  more  faithful  admihistration  of  the  trust,  than  to  follow 
the  examples  here  cited. 

The  domain  of  science  is  large,  its  fields  of  research  numerous,  and 
the  methods  and  appliances  for  successful  investigation  exceedingly 
varied.  This  Institution,  with  its  present  equipment,  has  inaugurated, 
or  prosecuted,  or  directly  fostered  original  advances  in  almost  every 
department  of  physical  and  biological  inquiry.  Hence,  with  its  exist- 
ing facilities  and  approved  experience,  it  is  in  a  condition  to  apply  most 
completely  and  economically  any  material  aid  delegated  to  it,  either  to 
purposes  of  general  or  special  promotion  of  human  knowledge,  with 
but  little,  if  any,  expenditure  in  the  necessary  apparatus  of  organiza- 
tion and  direction. 

Any  one,  therefore,  meditating  a  moderate  bequest  (say  of  a  few 
thousand  dollars),  and  feeling  an  interest  in  the  advancement  of  any 
particular  branch  of  science,  could  probably  obtain  in  no  other  way  so 
unabated  a  devotion  of  the  means  to  the  specific  purpose,  or  so  large 
a  return  of  benefit  to  future  students,  and  therefore  of  public  credit  to 
the  grantor,  as  by  selecting  the  Smithsonian  Institution  for  his  repre- 
sentative and  curator. 

BUILDINGS  OP  THE  INSTITUTION. 

The  Smithsonian  Building.^jyunng  the  year  many  important  changes 
have  been  made  within  the  Smithsonian  building,  which,  though  involv- 
ing a  comparatively  slight  expense,  have  greatly  improved  the  conven- 
ience and  adaptation  of  several  apartments  for  the  necessary  work 
transacted.  Most  of  the  earthen  and  brick  floors  of  the  basement  have 
been  replaced  by  a  pavement  of  concrete,  as  have  also  some  of  the  por- 
tKms  previously  covered  with  boards,  which  furnished  a  harbor  for 
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rats.  These  floors,  together  with  the  walls  and  ceilingSyhave  beefl 
whitewashed,  adding  greatly  to  the  parity  of  the  air,  and  increasing 
materially  the  amount  of  light.  Bins  have  been  erected,  in  which  have 
been  stored  a  large  number  of  the  stereotype  plates  of  Smithsonian 
and  Fish  Commission  reports,  and  of  the  bulletins  and  proceedings  of 
the  National  Museum,  rendering  them  more  readily  accessible  when- 
ever new  issues  of  either  of  these  works  or  of  any  portions  thereof  may 
be  required. 

The  most  imi)ortant  alteration  has  been  made  in  the  arrangement  of 
the  basement  rooms  of  the  eastern  end  of  the  building,  which  have 
been  fitted  up  with  more  special  reference  to  the  conditions  required  by 
the  increasing  amount  and  complexity  of  the  transportation  operations 
connected  with  the  business  of  exchanges.  These  rooms  number  seven 
in  all,  arranged  at  present  in  the  following  order :  General  reception 
and  delivery;  temporary  storage;  unpacking;  assorting;  packing; 
private  storage,  and  storage  of  duplicates.  On  the  first  floor,  or  main 
story  of  the  west  connecting  range,  in  connection  with  the  introduction 
of  new  cases,  the  ceilings  and  walls  ha^ebeen  paintedof  a  brighter  tint, 
so  as  to  both  increase  the  amount  of  light  and  improve  the  general 
effect. 

At  no  distant  time  some  expensive  work  of  renovation  will  be  re- 
quired  upon  the  ceiling  of  the  great  hall  in  the  second  story  of  the 
main  building,  as  in  some  places  the  plaster  appears  in  danger  of  fall- 
ing off  and  injuring  the  cases  and  specimens  on  exhibition  below. 

Complaint  has  occasionally  been  made  for  some  years  past  of  the  in- 
sufficient heating  of  the  main  building,  and  especially  of  the  large  up- 
per story  known  as  the  ethnological  hall,  in  very  cold  weather.  Dur- 
iiig  the  past  year  the  radiators  have  been  rearranged  and  some  addi- 
tional ones  introduced,  so  that  it  is  hoped  there  will  be  no  cause  of 
dissatisfaction  in  this  respect  in  the  future. 

National  Museum  Building, — This  building  may  now  be  considered  as 
completed  and  ready  for  its  final  occupation  bylihe  various  depart- 
ments which  have  been  assigned  to  it.  An  appropriation  of  $26,000 
was  made  by  Congress  for  covering  the  four  halls  with  marble  tiling 
and  the  rotunda  with  encaustic  tiling.  The  introduction  of  a  fountain 
basin,  20  feet  in  diameter,  in  the  rotunda,  gi^eatly  reduised  the  amount  of 
tiling  to  be  done,  and  added  much  to  the  general  effect.  It  is  proposed 
to  have  a  small  fountain  jet  in  this  basin,  and  to  have  various  orna- 
mental plants  growing  in  it,  forming  a  pleasing  prospect  in  looking 
across  the  long  extent  of  over  300  feet,  from  one  main  entrance  to 
another. 

The  only  remaining  unfinished  floor  has  been  covered  with  boards, 
like  the  others  of  its  class. 

The  ceilings  of  a  part  of  the  building,  after  they  had  dried,  were 
hnd  to  be  insecure,  owing  to  the  lack  of  sufficient  bond.    As  the 
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plaster  was  falling  in  patches  from  time  to  time,  and  greatly  endanger- 
ing life  and  property  in  the  Masenm,  it  was  deemed  best  to  adopt  the 
heroic  treatment  of  taking  it  all  down  and  calcimiuing  the  exposed  sur- 
face. This  occupied  the  greater  part  of  the  summer,  and  created  a 
vast  amount  of  dust  and  of  refuse  matter,  to  be  taken  away.  This  has 
now  been  cleared  up,  and  the  rooms  restored  to  their  previous  condi- 
tion. 

It  has  always  been  considered  desirable  to  have  a  sapplementary 
ceiling  or  skin  to  the  main  ceiling,  inclosing  an  air-space  between  the 
two,  for  the  purpose  of  preventing  the  escape  of  heat  in  winter  and  its 
access  during  the  summer,  and  an  experimental  trial  was  made  by  put- 
ting up  one  section  of  corrugated  iron.  This  has  been  found  to  produce 
a  very  agreeable  effect,  and  will  probably  tend,  so  far  as  it  goes,  to 
remedy  the  disadvantage  referred  to.  It  would  be  desirable,  if  the 
money  could  be  obtained,  to  complete  this  work  over  the  entire  build- 
ing, as  the  hot  weather  of  the  last  summer  proved  to  be  extremely  try- 
ing inside  of  the  building.  The  introduction  of  some  additional  venti- 
lators considerably  relieved  this  difficulty. 

In  certain  cotton  mills  in  New  England  the  experiment  has  been  made 
of  moistening  the  air  by  means  of  a  system  of  aspirators,  for  the 
purpose  of  improving  the  facilities  of  cotton  spinning.  While  accom- 
plishing this  object,  it  has  been  found  that  the  reduction  of  tempera- 
ture in  hot  weather  amounted  to  8^  or  1(P  in  some  cases,  while  at  the 
same  time  the  air  was  rendered  very  much  more  agreeable  as  well 
as  more  wholesome  at  all  times.  An  offer  has  been  made  by  the  pat- 
entee to  apply  his  apparatus  to  the  National  Museum  at  a  cost  of  about 
$7,000,  he  guaranteeing  that  a  reduction  of  from  six  to  eight  degrees 
of  temperature  ^hall  be  accomplished  during  the  hot  season  of  the  year. 
This  will  be  a  question  for  determination  in  the  future. 

During  the  very  cold  weather  of  the  winter  of  1880,  '81,  it  was  found 
that  the  northeastern  pavilion  occupied  by  the  ethnological  and  geologi- 
cal bureau  was  insufficiently  heated,  this  portion  of  the  building  being 
most  distant  from  the  furnaces.  A  supplementary  steam  furnace  was 
therefore  introduced  into  this  division. 

Thefttting  and  furnishing  of  the  photographic  laboratory  in  the  south- 
eastern building  has  been  completed,  and  it  is  now  thoroughly  adapted 
to  its  purposes.  The  operations  of  the  Institution  require  a  great  deal 
of  photographic  work,  which  is  now  carried  on  in  this  building. 

The  fitting  up  of  the  chemical  department  in  the  southeastern  divis- 
ion has  been  completed  during  the  year.  The  laboratory  is  now  fully 
equipped  and  able  to  perform  any  chemical  work  required.  The  chem- 
ists have  been  constantly  employed  in  solving  problems  committed  to 
them,  and  a  great  deal  of  excellent  work  has  been  performed. 

A  special  assay  laboratory  has  been  fitted  up  with  the  necessary  ap- 
paratus. 

Froper  oonnections  have  been  made  in  and  between  all  the  buildings 
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for  improved  telephonic  service,  and  at  the  present  time  about  thirty 
telephones  are  in  use,  all  centering  in  and  intercommunicating  through 
a  switch  board  in  the  north  tower  of  the  Museum.  This  arrangement 
18  independent  of  the  city  office,  and  by  a  proper  disposition  of  the 
watchmen,  is  available  at  all  hours  of  the  day  and  night.  Its  utility 
is  demonstrated  every  day  in  facilitating  the  work  of  the  Institution 
and  in  reducing  the  number  of  messengers,  watchmen,  &c.,  necessary 
to  carry  on  the  various  operations. 

The  room  in  which  the  telephone  exchange  is  situated  is  also  the 
center  or  headquarters  of  the  remaining  electrical  service,  consisting  of 
a  tower  clock  working  18  electric  dials  in  the  two  buildings,  a  watch- 
men's clock  for  regulating  the  rounds  of  the  watchmen  and  inspectors, 
a  burglar  alirm  connection  with  all  the  doors  and  windows  of  the  build- 
ing, call  bells  and  signals  everywhere,  as  well  as  the  telephone  service 
itself.  Indeed  it  is  believed  that  in  no  building  in  the  world,  with  the 
exception,  perhaps,  of  the  Grand  Opera  House  in  Paris,  is  there  so  per- 
fect and  complete  application  of  electricity  to  practical  purposes. 

A  series  of  tunnels  permeates  the  floors  of  the  building  in  every  di- 
rection, and  in  these  are  stretched  the  various  wires,  some  200  in  num- 
ber, by  means  of  which  any  electricdl  service  can  be  maintained.  It  is 
proposed,  at  an  early  day,  to  introduce  the  electric  light  into  the  pho- 
tographic laboratory  for  use  in  cloudy  days  or  at  night,  and  also  for 
purposes  of  illumination  when  required. 

The  Armory  Building. — ^This  edifice,  situated  at  the  corner  of  Sixth 
street  and  South  B,  has  for  some  years  been  assigned  by  Congress  for 
the  use  of  the  National  Museum  and  of  the  Fish  Commission,  and  with- 
out its  facilities  of  storage,  it  would  be  difficult  to  carry  on  the  work  of 
these  two  departments.  It  has  been  until  recently  filled  with  the  ob- 
jects presented  to  the  United  States  at  the  International  Exhibition  of 
1876.  Most  of  these,  however,  have  been  transferred  to  the- new  Mu- 
seum, where  they  have  been  either  set  up  or  are  waiting  their  oppor- 
tunity. The  vacancy,  however,  has  been  filled  by  the  use  of  the  build- 
ing for  the  temporary  storage  of  the  immense  collection  of  mineralog^"^ 
and  ethnology  made  by  the  United  States  Geological  Survey  and  the 
Ethnological  Bureau,  and  also  by  the  storage  therein  of  the  movable 
property  of  the  United  States  Fish  Commission.  It  is  proposed  to  fit 
up  a  part  of  this  building  for  fish  culture  and  to  use  it  for  hatching 
shad,  salmon,  and  other  fish  on  a  large  scale. 

laboratory  of  Natural  History. — ^This  building,  situated  at  the  south- 
west of  the  Smithsonian  building,  and  originally  erected  for  the  purpose 
of  facilitating  the  preparation  of  the  material  of  the  International  Ex- 
hibition of  1876,  continues  to  be  of  great  utility  in  the  functions  of  the 
Institution.  It  is  used  partly  as  a  stable  and  carriage-house,  and  partly 
as  quarters  for  the  practical  operations  of  the  Museum,  such  as  the 
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preparation  of  skeletons,  the  mounting  of  mammals  and  birds,  the 
preparation  of  plaster  andpapier-mach6  casts,  the  painting  of  these  casts, 
aod  for  general  photography.  The  transfer  of  one  division  of  the  work 
of  photography  to  its  new  quarters  at  the  southeastern  corner  of  the 
new  Musenmbuildiughas  permitted  the  assignment  of  the  rooms  vacated 
to  the  photographic  department  of  the  United  States  Geological  Sur- 
vey, and  they  have  been  fitted  up  for  the  purpose  of  preparing  the  pho- 
tographic {Hints  of  collections  of  western  scenery,  Indian  life  and  por- 
traiture, and  other  interesting  objects.  These  it  is  proposed  to  insert  in 
the  windows  of  the  new  Museum,  in  which  there  are  nearly  1,000  open- 
ings available  for  this  purpose,  thus  adding  very  greatly  to  the  attrac- 
tions of  the  building.  A  window  has  been  fitted  up  experimentally  in 
this  manner,  and  has  attracted  much  attention. 

In  addition  to  the  work  done  to  the  buildings  themselves,  greatly  im- 
proved drainage  of  the  new  Museum  building  has  been  effected.  The 
drain-pipes  and  sewers  originally  available  for  the  purpose  have  been 
found  insufficient  for  the  drainage  of  2^  acres  of  roof  during  heavy 
rains,  and  an  appropriation  was  made  by  Congress  to  remedy  this  de- 
fect. New  drain-pipes  have  accordingly  been  laid  from  the  northwest 
comer  of  the  building  along  the  west,  south,  and  east  sides,  empty- 
ing into  a  large  drain  and  carried  directly  through  the  Smithsonian 
grounds  to  the  great  sewer  on  North  B  street.  Since  its  completion  no 
difficulty  has  been  experienced  in  the  matter  referred  to,  and  it  is 
thought  there  will  be  no  further  trouble. 

An  appropriation  was  made  by  Congress  for  the  construction  of  a 
concrete  foot- way  along  the  north  side  of  the  building,  from  Seventh  to 
Twelfth  streets.  This  has  added  greatly  to  the  facility  of  reaching  the 
building.  The  repaving  of  South  B  street,  fronting  on  the  grounds 
of  the  Institution  and  the  Musenm,  replacing  the  woruout  wooden  pave- 
ment, has  also  added  much  to  the  convenience  of  approach. 

ROUTINE  ¥rORK  OP  THE  INSTITUTION. 

AdminUtration, — ^The  executive  details  of  current  operations  present 
nothing  of  sufficient  importance  to  be  specially  noticed,  the  organiza- 
tion and  pergannel  of  previous  years  having  continued  in  successful 
operation,  and  the  internal  affairs  of  the  Institution  having  been  satis- 
factorily conducted. 

Correspondence. — With  the  increase  of  work  in  the  various  depart- 
ments of  active  operations  prosecuted  by  the  Institution,  there  is  neces- 
sarily a  corresponding  increase  in  the  general  correspondence.  It  is 
unnecessary  to  enter  into  any  detailed  description  of  the  different 
classes  of  correspondence  which  constitute  the  principal  work  in  this 
branch  of  current  operations,  as  this  has  been  sufficiently  indicated  in 
previous  reports.  A  view  of  its  extent  will  appear  from  the  general 
result  that  the  mimber  of  letters  received,  acted  upon,  filed,  indexed, 
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and  bound  amounto  to  somewhat  more  than  6,000,  making  about  15,000 
pages.  The  official  letters  written  amount  to  about  7,000  pages.  The 
correspondence  relating  to  the  afE^irs  of  the  National  Museum  has  been 
not  much  less  in  amount. 

THE  LABORATORY. 

One  of  the  provisions  specially  designated  in  the  fifth  section  of  the 
act  of  1846,  establishing  the  Smithsonian  Institution,  was  that  of  a 
chemical  laboratory,  in  which  scientific  research  could  be  prosecuted. 
During  the  entire  period  of  the  history  of  the  Institution  this  require- 
ment has  been  borne  in  mind,  and  at  no  time  has  the  Institution  been 
without  some  kind  of  arrangements  for  chemical  and  physical  investiga- 
tion. The  great  drawback,  however,  has  been  the  lack  of  suitable 
rooms  in  which  the  work  could  be  prosecuted  without  encroaching  too 
mueh  on  the  other  branches,  and  endangering  the  safety  of  the  build- 
ing. 

Advantage  was  taken  in  the  erection  of  the  new  Museum  to  provide 
suitable  accommodations  for  a  chemical  laboratory,  and  I  have  now  the 
pleasure  of  rexK)rting  that  such  an  establishment  is  in  successful  opera- 
tion, and  is  believed  to  be  fully  equal  in  its  equipment  and  facilities  to 
any  other  in  the  United  States.  A  large  room,  about  thirty  feet  square, 
has  been  fitted  up  with  tables  for  analytical  work,  ^ith  conveniences 
for  heating,  filtering,  blow-pipe  work,  &c.  Attached  to  this  is  a  room 
13  feet  square,  in  which  are  kept  the  balances  and  more  delicate  glass 
work.  A  second  adjacent  room  furnishes  an  office  for  the  chemist  in 
charge.  Next  to  this  is  an  assay  laboratory  room,  30  feet  square,  hav- 
ing a  stone  floor  and  furnished  with  muffles,  sand  baths,  water-distilling 
apparatus,  &q. 

The  work  done  in  the  laboratory  consists  mainly  in  the  examination 
of  the  chemical  composition  of  the  various  undetermined  minerals  in 
the  National  Museum,  and  in  the  prosecution  of  chemical  investigations 
in  behalf  of  the  different  departments  of  the  government.  Bequests 
for  such  service  are  always  complied  with  as  far  as  possible.  Among 
such  subjects  of  examination  may  ¥e  mentioned  a  process  for  preparing 
wood  for  naval  purposes,  so  as  to  protect  it  against  decomposition  and 
the  attacks  of  insects,  presented  to  the  Kavy  Department.  At  the 
request  of  the  department.  Dr.  Taylor,  the  chemist  of  the  Institution, 
was  detailed  for  service  with  the  board,  embracing  in  addition  Dr.  J. 
M.  Flint,  of  the  Navj*^,  as  chairman,  and  Dr.  Mew,  of  the  Army  Medical 
Museum,  to  thoroughly  investigate  the  subject.  Their  report  has  been 
made  and  presented  to  the  Navy  Department  for  its  consideration. 

In  addition  to  this  work  specimens  (most  frequently  of  mineral  sub- 
stances) are  continually  received  by  the  Institution  from  private  sources 
in  all  parts  of  the  country — ^in  number  averaging  probably  some  half  a 
dozen  a  day — with  the  request  for  an  analysis  and  report  of  constituents. 
4>8  tl^ese  require  merely  a  general  or  qualitative  determination,  they  do 
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not  consame  a  great  part  of  the  chemist's  time.  The  work  of  making 
precise  quaiititative  assays  is  mach  more  tedious  and  laborious,  and  is 
undertaken  only  in  the  service  of  the  public  interests. 

The  chemist's  report,  which  is  given  in  the  appendix,  presents  some 
account  of  the  arrangements  made  in  fitting  up  the  new  laboratory  in 
the  Museum  building,  as  alreadf^  referred  to. 

RESEARCHES  AND  EXPLORATIONS. 

Id  the  promotion  of  original  research  it  has  always  been  the  policy  of 
the  Institution  to  so  employ  its  limited  means  as  to  effect  what  appeared 
to  be  the  most  promising  return  in  the  increase  of  knowledge,  with  but 
little  consideration  whether  such  efforts  should  be  made  independently 
or  in  concert  with  other  agencies.  Eeserving  for  a  separate  notice  some 
of  the  principal  operations  undertaken  during  the  year,  in  c«-operation 
with  other  institutions,  reference  will  here  be  made  to  the  researches 
and  explorations  of  which  the  Institution  has  borne  alone  the  burden 
and  responsibility.  Of  these  one  of  the  most  important  was  that  of 
Mr.  It.  Belding,  of  Stockton,  Cal.,  who,  at  our  suggestion,  visited  Guad- 
alupe and  Gerros  Islands  on  the  coast  of  Lower  California,  as  well 
as  certain  x>ortions  of  the  main  land.  His  collections  of  birds,  fishes, 
plants,  &C.,  have  been  submitted  to  examination,  and  include  many  in- 
teresting objects.  This  gentleman  returned  home  in  the  summer,  and 
sfirted  again  to  his  chosen  field  of  labor  in  December,  proceeding  di- 
rect to  La  Paz,  on  the  Gulf  of  Lower  California,  where  he  expected  to 
remain  till  spring,  and  then  to  visit  Gape  Saint  Lucas,  a  region  made 
memorable  by  the  labors  of  Mr.  John  Xantus. 

Mr.  Xantus,  in  his  explorations  twenty  years  ago,  collected  numbers 
of  new  species,  the  types  of  which  have  been  lost  by  deterioration,  and 
it  is  considered  especially  advisable  to  secure  fresh  specimens  of  these 
and  of  any  additional  species  that  may  be  procurable. 

During  the  summer,  Mr.  James  Bell,  of  the  Land  Office,  stationed  in 
Florida,  has  utUized  his  spare  moments  in  continuing  the  explorations 
referred  to  in  the  report  for  1880.  His  contributions  have  consisted  es- 
pecially in  living  reptiles  for  the  modeling  department  of  the  National 
Hnsenm.  Numbers  of  birds,  Indian  relics,  &c.,  have  also  been  furnished 
Iqrbim. 

Mr.  8.  T.  Walker,  also  working  in  West  Florida,  but  farther  north 
tiian  Mr.  Bell,  has  made  numerous  contributions  •f  interest  from  the 
Indian  mounds  and  graves,  thereby  greatly  extending  our  knowledge 
of  the  archsology  of  Western  Florida. 

Among  the  most  interesting  and  imiK>rtant  explorations  of  the  year 
in  Florida  is  that  of  Mr.  J.  F.  LaBaron,  who  discovered  a  rich  deposit  of 
fMHil  bones,  which  are  now  in  the  hands  of  Professor  Leidy  for  exami- 
Mtion  and  determination.  Among  these  it  is  believe<l  there  are  several 
qiecies  of  mammals  and  reptiles. 

Prot  O.  P.  Hay,  of  Irvington,  Ind.,  with  the  cooperation  ot  tt\^ 
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Smithsoniau  lustitation,  has  contiuued  his  series  of  investigations  into 
the  ichthyology  of  the  Mississippi  Valley,  collecting  many  rare  and  new 
species  of  fish,  a  series  of  which  has  been  transmitted  to  the  Institu- 
tion. 

Dr.  E.  Ellsworth  Call,  of  Des  Moines,  has  also  made  similar  explora- 
tions relating  more  specially  to  fresh  ^ipkter  shells. 

Hon.  John  O.  Henderson,  of  Winchester,  111.,  has  continued  and  com- 
pleted certain  explorations  in  the  mounds  of  that  State  it  the  expense 
of  the  Smithsonian  Institution.  Some  very  valuable  and  interesting 
objects  have  rewarded  his  search. 

Mr.  B.  P.  Norris,  Superintendent  of  the  National  Yellowstone  Park, 
has  brought  to  the  Institution  a  large  collection  of  the  natural  objects 
of  the  park,  among  them  a  fumarole  of  a  small  geyser,  which  it  is  pro- 
posed to  utilize  for  the  purpose  of  a  fountain  in  the  rotunda  of  the 
museum. 

Prof.  C.  H.  Gilbert,  who  was  associated  with  Professor  Jordan  in  the 
exploration  of  the  ichthyology  of  the  Pacific  coast  of  America  (as  men- 
tioned in  the  Eeport  for  1880),  remained  for  some  time  at  Panama,  con- 
tinuing his  gatherings,  and  then  returned  to  his  residence  at  Blooming- 
ton,  Ind.  The  results  of  his  work  and  that  of  Professor  Jordan  have 
been  published  from  time  to  time  in  the  proceedings  of  the  National 
Museum.  Mr.  Gilbert  will  probably  return  to  Central  America  before 
long,  under  the  auspices  of  the  Smithsonian  Institution,  to  continue  and 
complete  his  work. 

Mr.  H.  H.  Eusby,  of  Franklin,  N.  J.,  has  completed  during  the  year 
his  researches  into  the  botany  of  New  Mexico,  in  which  he  has  been  en- 
gaged for  several  years  past  The  Institution  was  able  to  obtain  for 
him  important  facilities  in  the  way  of  transportation  of  his  collections, 
and  has  secured  thereby  a  series  of  his  specimens. 

During  a  recent  visit  to  Mexico  of  Mr.  S.  B.  Evans,  of  Ottumwa,  111., 
in  the  interest  of  archaeology,  the  Institution  was  able  to  render  him 
assistance  by  a  letterof  introduction  to  its  correspondents  in  that  coun- 
try. Mr.  Evans  has  brought  back  quite  an  amount  of  intei^esting  in- 
formation, especially  relating  to  his  discovery  of  a  new  so-called  sacri- 
ficial stone. 

Mr.  F.  A.  Ober,  in  the  course  of  a  visit  to  Mexico  during  the  past 
winter,  obtained  some  copper  axes  and  some  interesting  birds. 

A  large  amount  of  exploration  has  been  prosecuted  by  correspondents 
of  the  Smithsonian  in  the  West  Indies  and  South  America ;  among  these 
may  be  mentioned  the  work  of  Dr.  H.  A.  Alford  NichoUs,  of  Dominica, 
an  English  physician  of  much  eminence  in  his  profession,  and  distin- 
guished as  a  naturalist,  who  furnished  several  new  species  of  birds  and 
a  first  installment  of  a  large  collection  of  fishes.  Dr.  NichoUs  proposes 
to  prepare  a  work  on  the  ichthyology  of  Dominica,  to  be  published  by 
the  Smithsonian,  and  to  send  specimens  to  Washington  for  identifica- 
tion. 


BEPOBT  OP  THE   SECRETARY.  17 

A  rimilar  arrangement  to  that  made  with  Dr.  Nicholls  has  been  en- 
tered into  with  Mr.  Mnsgrave,  of  Jamaica^  his  object  being  to  extend 
and  complete  the  work  npou  the  natural  history  of  Jamaica  commenced 
many  years  ago  by  Mr.  Gosse.  A  large  collection  of  fishes  already  sent 
in  has  been  under  investigation  by  Mr.  Goode  and  Dr.  Bean.  Valuable 
oontributions  have  also  been  received  from  Hon.  Edward  Kewtou,  of  the 
colonial  government  of  Jamaica. 

Mr.  L.  Guesde^  of  Guadaloupe,  has  undertaken  to  furnish  to  the  Insti- 
tution,  for  publication,  a  series  of  drawings  illustrating  the  archaeology 
of  that  island.  He  has  accordingly  transmitted  a  large  number  of  ae- 
acriptions  and  figures  of  many  curious  objects,  of  which  Professor  Mason 
has  charge  in  editing  them  for  the  report.  He  has  also  furnished  a  num- 
ber of  specimens  of  reptiles  and  fishes  illustratiug  the  natural  history 
of  the  island. 

Mr.  Wells,  of  Antigua,  has  aided  the  Smithsonian  Institution  by  send- 
ing birds,  fishes,  and  ethnological  objects.  His  labors  and  those  of 
other  valued  correspondents  in  the  West  Indies  were  secured  to  the 
Institution  by  Mr.  Frederick  A.  Ober  in  the  course  of  tours  of  service  in 
the  West  Indies.  This  co-operation  of  resident  naturalists  in  the  West 
Indies  has  been  especially  interesting  to  the  Smithsonian  Institution, 
as  there  still  remain  many  important  problems  in  relation  to  that  region. 

The  work  of  Mr.  P.  Figyelmesy,  at  Demerara,  for  several  years  has  con- 
tributed much  to  the  ethnology  and  natural  history  of  the  colony.  Similar 
work  has  been  done  by  Dr.  G.  Hering,  at  Surinam.  No  special  research 
has  been  carried  on  in  other  parts  of  the  Old  World,  with  the  exception 
of  that  connected  with  the  "  Palos,'^  Gaptain  Greeu,  commander,  referred 
to  ftirther  on. 

In  the  report  for  1879,  at  p.  45,  mention  was  made  of  the  co-operation 
of  the  Smithsonian  Institution  with  the  Navy  Department  and  Mr.  James 
Gtordon  Bennett  in  the  preparation  for  natural  history  \ii(ork,  on  board 
the  ^^  Jeannette."  A^  the  request  of  Mr.  Bennett  the  Institution  secured 
the  services  of  Mr.  Baymond  L.  Kewcomb,  an  exx>erienced  naturalist  and 
taxidermist,  of  Salem,  Mass.,  and  prepared  for  him  a  complete  outfit, 
principally  at  the  expense  of  Mr.  Bennett.  When  the  vessel  touched  at 
St-.  Michaels,  in  1879,  some  interesting  specimens  had  already  been 
gathered  by  Mr.  Newcomb,  and  the  expectation  of  interesting  results 
in  the  future  was,  of  course,  very  reasonably  entertained.  We  now  have 
the  information  that  the  steamer  was  crushed  in  the  ice,  and  that  the  offi- 
cers and  crew  betook  themselves  in  three  boats  to  the  mainland.  » Infor- 
mation has  been  received  tvom  two  of  these  boats ;  one  with  Engineer  Mel- 
ville in  charge,  and  including  Mr.  Newcomb  in  the  party.  Of  the  third 
nothing  has  yet  been  heard*  It  is  probable  that  any  collections  made 
by  the  steamer  have  been  lost  in  the  wreck ;  but  there  is  no  doubt  that 
Mr.  Newcomb,  on  his  return,  will  be  able  to  furnish  interesting  informa- 
tion, either  firom  notes  preserved,  or  from  personal  recollection. 

During  the  early  part  of  1881,  in  response  to  an  urgent  public  senti- 
S,  Mis.  XOft 2 
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meiit,  Congress  made  an  appropriation  for  the  purchase  of  a  whaling 
steamer,  the  <' Helen  and  Mary,"  then  at  San  Francisco,  and  tp  fit  it  oat 
for  the  purpose  of  engaging  in  the  search  for  the  "Jeannette."  A  board 
of  naval  officerft  was  formed  to  select  a  plan  for  search  and  prepare  the 
necessary  instructions.  Of  this  board  Admiral  John  Bodgers  was  presi- 
dent, and  in  commemoration  of  his  services  in  that  respect,  and  also 
of  his  having  been  the  only  American  naval  officer  who  had  previously 
made  an  official  exploration  in  the  arctic  region  to  be  visited,  the  name 
of  the  vessel  was  changed  to  that  of  the  '^Eodgers,"  and  Lieutenant 
Berry  placed  in  command.  Although  extended  investigations  in  natu- 
ml  and  physical  science  were  not  contemplated  by  the  board,  yet,  with 
a  proper  spirit  of  inquiry,  Lieutenant  Berry  asked  for  suggestions  as  to 
what  could  be  done  in  the  lineof  natural  history,  and  they  were  furnished 
by  the  Smithsonian  Institution  with  piuch  pleasure,  together  with  some 
apparatus,  alcohol,  &c.,  necessary  in  connection  with  the  capture  and 
preservation  of  specimens. 

The  "  Bodgers"  made  a  complete  exploration  of  the  mysterious  Wran- 
gel  Land,  and  entered  into  winter  quarters  on  the  shores  of  Siberia,  ex- 
pecting in  the  spring  to  resume  its  search  for  the  ^^Jeannette."  It  will, 
however,  be  made  acquainted  with  the  fate  of  the  "Jeannette"  in  time 
to  prevent  any  waste  of  effort,  and  the  vessel,  it  is  understood,  will  re- 
turn at  once  to  the  United  States. 

Ko  report  has  yet  been  made  as  to  any  scientific  results  obtained  by 
the  expedition. 

For  some  years  past  Commander  F.  M.  Green,  of  the  Kavy,  has  been 
engaged,  under  the  direction  of  the  Bureau  of  Navigation,  in  making 
a  determination  of  the  longitudes  of  various  points  in  the  Atlantic 
Ocean  and  adjacent  thereto,  the  work  being  mainly  done  by  means  of 
the  numerous  submarine  and  land  telegraphs.  In  the  spring  of  1881 
Commander  Green  was  ordered  to  continue  his  work  in  the  Pacific 
Ocean,  and  the  steamer  ^^  Palos,"  then  in  the  Chinese  and  Japanese 
seas,  was  placed  in  readiness  for  his  use.  Commander  Green  invited 
the  co-operation  of  the  Smithsonian  Institution  in  making  his  work 
productive  of  results  in  the  department  of  natural  history  as  well  as  in 
that  of  physical  science;  and  Dr.  F.  C.  Dale  was  detailed  as  a  surgeon, 
and  a  gentleman  well  and  favorably  known  for  his  attainments  as  a  nat- 
uralist. He  took  with  him  as  an  assistant  Mr.  P.  L.  Jouy,  for  a  long 
time  in  the  employ  of  the  National  Museum,  and  accomplished  in  the 
preservation  of  objects  of  natural  history.  The  party  proceeded  by 
land  to  San  Francisco,  and  thence  by  steamer  to  Yokahama,  the  com- 
mander there  meeting  the  vessel  and  entering  upon  his  work.  Very 
valuable  collections  were  made,  first  in  Japan^  and  secondly  at  Shanghai, 
in  China.  The  portion  of  the  expedition  that  was  sent  to  Yladivostock 
also  obtained  some  interesting  collections.  Through  their  instrumen- 
tality, also,  the  government  authorities  in  Tokio  and  the  Natural  His- 
tory Museum  at  Shanghai  contributed  quite  largely  to  the  collections, 
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with  the  underotanding  that  some  specified  exchanges  weie  to  be  re- 
turned by  the  National  Museum.  Six  cases  of  birds,  mammals,  alco- 
holic specimens,  &c.,  have  akeady  been  received  fix)m  Dr.  Dale,  and 
several  others  are  now  on  the  way.  It  is  quite  probable  that  the  results 
e€  this  expedition  will  rank  favorably  with  those  procured  by  any  ua- 
tioa  firom  the  same  region. 

While  connected  with  the  expedition  under  Commander  Lull,  U.  S. 
N.y  for  determining  the  character  and  best  route  of  a  canal  from  ocean 
to  ocean  throagh  Kicaragua,  Dr.  J.  F.  Bransford  made  some  interest- 
ing coUections  in  natural  history,  ethnologyi  and  archseology,  which 
were  presented  by  him  to  the  Smithsonian  Institution.  Additional  in- 
formation being  required  in  regard  to  this  route,  Dr.  Bransford  was 
twice  sent  out  to  again  i*eview  the  ground  and  to  investigate  more  par- 
ticolariy  certain  obscure  points.  In  both  cases  he  asked  and  obtained 
suggestions  from  the  Smithsonian  Institution  as  to  collateral  researches, 
and  made  some  extremely  important  gatherings  of  specimens  for  the 
National  Museum.  The  results,  so  far  as  the  archaBology  of  Nicaragua 
is  concerned  have  lately  been  published  by  the  Institution  in  a  well  ilus- 
trated  quarto  memoir. 

Dr.  Bransford  was  recently  again  detailed  by  the  Navy  Department 
to  revisit  Central  America,  for  the  purpose  of  making  some  determina- 
tious  as  to  the  natural  conditions  and  commercial  relations  of  certain  im- 
portant drugs  largely  used  in  medicine  at  the  present  time ;  and  was 
directed  also  to  apply  his  previous  experience  as  an  archaBologist  to  the 
solution  of  some  problems  of  the  science,  especially  in  Guatemala,  Costa 
Bica,  and  Honduras.  He  accordingly  left  Washington  in  December 
last  on  his  mission,  proceeding  directly  to  Aspinwall  and  Panama.  His 
route  will  take  him  first  to  Guatemala,  thence  across  to  Coban,  and  then 
returning  by  the  Gulf  of  Nicoya.  One  of  the  problems  submitted  to 
Dr.  Bransford  is  the  discovery  of  the  precise  locality  whence  the  material 
for  the  many  jade  and  jadeite  ornaments,  found  in  various  parts  of 
America,  has  been  derived.  Such  objects  ai*e  among  the  choicest  and 
most  highly  prized  of  American  antiquarian  collections,  while  the  mines 
whence  the  raw  material  has  been  derived  are  entirely  unknown.  It  has 
been  suggested  that  the  material  must  have  been  brought  in  the  rough 
from  China  or  Australia,  although  there  is  no  good  evidence  to  prove 
such  a  conclusion. 

Should  Dr.  Bransford  find  the  locality  of  this  mineral  it  will  contrib- 
ute towards  solving  one  of  the  most  interesting  problems  of  the  day. 

The  co-operation  of  the  SmHhsonian  Institution  and  that  of  the 
United  States  Signal  0£Bce  of  the  War  Department  in  prosecuting  re- 
seacehee  into  the  physical  condition  of  various  portions  of  North  Amer- 
ica|  which  has  been  adverted  to  in  previous  reports,  continues  in  a  very 
8atisfii9toiy  manner.  This  relationship  was  first  established  by  the 
Iranafiar  to  the  Signal  Office  of  the  entire  system  of  meteorologvcabl  t^- 
fleardi  initiated  and  for  nearly  a  quarter  of  a  century  piOQiw\xt^  ^>^ 
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the  Smithsonian  Institation.  Since  then  all  the  material  and  problems 
connected  with  meteorology  have  been  transferred  to  the  Signal  Office, 
which  on  its  part  has  not  failed  to  extend  its  aid  to  the  Institution  in 
connection  with  branches  of  science  other  than  those  constituting  more 
particularly  its  functions.  Many  important  results,  both  in  zoology  and 
ethnology,  accomplished  by 'the  Institution  inrelation  to  Northern,  Korth- 
eastem,  and  even  Arctic  America,  have  been  attained  in  connection 
with  General  Myer,  and  afterwards  his  successor.  General  William  B. 
Hazeu.  In  establishing  meteorological  stations  in  different  parts  of 
Arctic  America,  the  Smithsonian  Institution  has  been  invited  to  nomi- 
nate observers,  who,  while  competent  to  the  duties  of  the  Signal  Office, 
may,  if  convenient,  be  ab^e  to  make  collections  of  objects  in  natural 
history  and  ethnology.  In  pursuance  of  this  co-operation,  a  number  of 
years  ago  Mr.  Lucien  M.  Turner  was  selected  and  stationed  first  at 
Saint  Michael's  and  then  along  the  chain  of  the  Aleutian  Islands.  Mr. 
Kelson  succeeded  him  at  Saint  Michael's,  and  continued  his  work. 

Under  instruction  of  the  Treasury  Department,  through  Mr.  E.  W. 
Clarke,  chief  of  the  Bureau  of  the  Eevenue  Marine,  Captain  Hooper,  in 
command  of  the  revenue  cutter  ^<  Corwin,"  visited  the  arctic  coast,  both 
in  the  interest  of  the  revenue  service  and  for  the  purx>ose  of  obtain- 
ing information  in  regaird  to  the  ^^  Jeannette."  He  was  instructed  to 
take  Mr.  Kelson  to  Saint  Michael's,  and  give  him  an  opportunity  of 
visiting  Saint  Lawrence  Island,  the  special  object  being  to  allow  the 
collecting  of  the  remains  of  the  Esquimaux  who  to  the  number  of  sev- 
eral hundred  perished  there  by  starvation.  Mr.  Kelson  was  accord- 
ingly taken  on  board,  and  obtained  on  the  island,  in  addition  to  a  very 
fine  collection  of  implements,  utensils,  dresses,  &c.,  a  large  number  of 
crania,  filling  an  important  deficiency  in  the  Museum.  The  vessel  then 
proceeded  to  various  points  on  the  Siberian  coast,  and  subsequently 
made  the  first -known  landing  on  Wrangell  Land,  that  mysterious  re- 
gion which  had  been  the  special  object  of  investigation  on  the  part  of 
the  "  Jeannette." 

On  the  island  a  magnificent  polar  bear,  killed  by  the  party,  was 
brought  back  by  Mr.  Kelson,  and  is  now  duly  exhibited  in  the  Kational 
Museum.  '  " 

The  thanks  of  the  Institution  are  due  not  only  to  the  Treasury  De- 
partment but  also  to  Captain  Hooper  for  his  kind  co-operation  in  Mr. 
Kelson's  work,  by  rendering  all  possible  facilities. 

Mr.  Lucien  M.  Turner,  who,  under  orders  from  the  signal  service 
of  the  United  States  Army,  to  make  meteorological  observations  in 
Alaska,  arrived  at  Unalashka  Isltind  May  10,  1874,  succeeded  dur- 
ing the  five  days  he  remained  there  in  collecting  several  species  of 
birds.  He  reached  Saint  Michael's,  Alaska,  May  25,  commencing  his 
meteorological  work  June  26,  and  during  the  leisure  permitted  by  close 
attention  to  his  official  duties,  continued  his  collections  of  natural  his- 
tory specimens  from  the  locality,  until  July  9, 1877,  when  at  his  request 
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he  was  granted  leave  to  return  to  Washington.  In  March,  1878,  Mr. 
Tomer  again  proceeded  to  Alaska,  under  orders  from  the  signal  serv- 
ice, to  establish  meteorological  stations  at  Saint  Paul's  Island,  Attu 
.Island,  Atkha  Island,  Belkovsky  on  the  peninsula  of  Aliaska,  and  at 
Nnahagak  on  Bristol  Bay.  During  the  year  he  visited,  through  the 
kindness  of  the  Alaska  Commercial  Company,  the  stations  at  Kuskokvim 
Biver,  TTgashik,  Tugitik,  Kushagak,  Port  Moller,  Akootan,  and  Saa- 
nak  Island,  spending  the  winter  at  Iliuliuk,  on  Unalashka  Island. 
He  passed  the  summer  of  1879,  at  Atkha  Island,  collecting  many  nat- 
ural history  specimens:  spent  the  winter  at  Unalashka  Island;  and  in 
June,  1880,  went  to  Attu  Island,  remaining  there  till  May,  1881. 

During  the  leisure  hours  at  his  disposition  he  collected  for  the  ]^a- 
tional  Museum  one  hundred  and  sixty  species  of  birds — some  of  which 
were  for  the  first  time  ascertained  to  occur  within  our  limits,  thirty 
species  of  fish,  several  species  of  mammals,  nearly  thirteen  thousand 
specimens  of  insects,  a  good  series  of  the  land  and  marine  shells, 
several  thousand  specimens  of  plants — embracing  over  two  hundred 
species;  and  paid  especial  attention  to  collecting  a  complete  series 
of  implements  and  other  articles  of  ethnological  and  archaaological 
character  embracing  over  three  thousand  specimens,  some  of  which 
were  for  the  first  time  obtained.  Much  attention  was  given  to  the 
study  of  linguistics  of  the  XJnaleet  and  Malemut  Orarians,  Kulato,  Ing- 
alet,  and  XJnalashkan  Aleuts.  The  vocabularies  are  comprehensive,  con- 
taining not  only  a  list  of  words,  but  much  of  etymologic  value,  stories, 
history,  and  other  valuable  information  concerning  these  people,  of  whom 
little  was  previously  known. 

Mr.  E.  W.  liiTelson,  also  under  orders  from  the  signal  service,  as  a 
meteorological  observer  in  Alaska,  was  authorized  by  co-operative  ar- 
rangement between  that  bureau  and  the  Institution,  to  prosecute  inves- 
tigations during  his  intervals  of  official  leisure,  for  the  advancement  of 
scientific  knowledge.  He  reached  the  Aleutian  Islands  in  May,  1877, 
and  for  about  a  month  availed  himself  of  the  opportunity  of  making 
collections  in  Unalashka  of  bird  skins  and  of  fishes.  He  also  procured 
ethnological  specimens,  both  recent  and  from  the  ancii^it  village  sites, 
of  which  considerable  numbers  are  found  along  the  shore.  Visiting  Sa- 
nak  Island  (to  the  eastward  of  Unalashka,)  he  made  various  interesting 
notes  on  the  life  and  habits  of  the  sea-otter,  this  curious  animal  being 
particularly  abundant  in  this  locality.  Leaving  in  June,  1877,  for  Saint 
Michael's,  Norton  Sound,  Mr.  Nelson  occupied  his  spare  time  for  a  year 
in  making  collections  of  mammals,  birds,  fishes,  and  insects.  The  field 
among  the  Eskimo  of  this  region  was  also  very  rich  in  ethnological  ma< 
terial  and  observations.  Most  friendly  and  valuable  assistance  in  these 
researches  was  rendered  by  the  agents  of  the  Alaska  Commercial  Com- 
pany, and  by  the  fur  traders  connected  with  it. 

During  the  winter  of  1878-'79,  Mr.  Nelson  made  a  dog-sledge  journey 
of  over  a  thousand  miles  in  the  country  between  the  Lower  Yukon  and 
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the  Kuskoquin  Eiverd,  securing  over  three  thousand  ethnological  Bpeci' 
mens,  of  which  a  considerable  portion  consisted  of  articles  of  carved 
walrus  ivory.  Much  information  was  also  noted  regarding  the  topog- 
raphy of  the  country,  as  well  as  about  its  i>eople  and  productions. 

In  May  and  June,  1879,  the  months  of  the  Yukon  were  visited  to 
study  the  habits  of  the  breeding  water-fowl,  and  a  fine  series  of  the 
skins  and  eggs  of  the  emi)eror  goose  were  obtained.  '  The  following 
winter,  from  February  9th  to  April  3, 1880,  was  occupied  in  a  reconnais- 
sance of  the  coast  region,  from  Saint  Michael's  north  to  Sledge  Island 
near  Bering's  Straits. 

A  large  series  of  ethnologica  was  secured,  besides  copious  notes  upon 
the  people  and  their  language.  November  16, 1880,  to  January  19, 1881, 
was  occupied  in  a  sledge  journey  into  the  interior,  beyond  the  coast  belt 
occupied  by  the  Eskimo,  into  the  country  of  the  Ingaliks  or  Indians.  As 
on  the  previous  journeys,  a  large  series  of  ethnologioa  and  field-notecr 
were  secured. 

June  26, 1881,  through  the  courtesy  of  Mr.  E.  W.  Clarke,  chief  of 
the  Revenue  Marine  Bureau,  the  revenue  steamer  "  Corwin''  was  per- 
mitted to  take  Mr.  Kelson  on  board,  at  Saint  Michael's,  to  accompany  her 
during  her  cruise  in  the  Arctic,  in  the  course  of  which  he  visited  Saint 
Lawrence  Island,  in  Bering^s  Sea,  where  about  eight  hundred  Eskimo 
perished  in  a  famine  two  winters  before.  From  this  sad  mortuary  nearly 
one  hundred  crania  were  secured,  besides  many  implements. 

The  remainder  of  the  season  was  spent  in  cruising  along  the  Alaskan 
coast  as  far  north  as  Point  Barrow,  and  along  the  Siberian  coast  from 
Plover  Bay,  Bering's  Sea  to  North  Cape  in  the  Arctic.  Visiting  and  ex- 
ploring Herald  Island,  and  a  part  of  Wrangell  Island,  the  "  Corwin"  re- 
turned by  the  Aleutian  Islands  to  San  Francisco,  furiving  there  October 

20,1881. 
In  summing  up  the  direct  results  of  Mr.  Nelson's  work  in  the  north, 

the  unbroken  series  of  about  12,000  meteorological  observations  must 

be  mentioned  first,  since  to  obtain  these  was  the  primary  object  of  his 

residence  there.    In  addition  to  these  there  were  obtained  about  9,000 

ethnological  specimens,  2,100  bird  skins,  500  mammal  skins  and  skulls, 

400  fishes,  and  various  other  specimens,  besides  vocabularies  of  seven 

or  eight  Eskimo  dialects,  with  accompanying  linguistic  notes  and  a 

large  amount  of  manuscript  material  upon  all  the  branches  in  which 

collections  were  made.    Over  100  photographs  of  the  people  and  other 

scenes  were  secured  during  the  last  year  of  his  residence  in  the  north. 

The  necessary  exi)enses  attending  this  work,  outside  those  appertaining 

strictly  to  the  meteorological  work,  were  met  by  an  allowance  from  the 

Institution,  where  the  specimens  are  stored  at  present  awaiting  the 

elal>oration  of  the  reports. 

During  the  year  1881  three  additional  stations  were  established  by 

the  Signal  Office — one  at  Nushigak,  on  Bristol  Bay,  in  charge  of  C. 

L.  McKay;   one  at  Unalashka,  in  charge  of  F.  L.  Applegate,  and 
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the  third  at  Sitka,  in  charge  of  Mr.  John  J.  McLeaD.  Some  very  in- 
teresting archseological  collections  have  already  been  received  from 
Mr.  McLean,  and  others  are  expected  from  the  other  gentlemen  men- 
tioned. All  were  provided  by  the  Smithsonian  Institution  with  ap- 
X>arata8  and  material  for  collecting  and  preserving  specimens  and  the 
means  of  procuring  goods  for  making  exchanges  with  the  natives. 

Of  the  localities  menffened  Bristol  Bay  is  the  one  least  known  to 
naturalists  and  promising  the  largest  returns. 

In  the  system  of  international  meteorological  research,  decided  upon  at 
a  convention  held  a  year  or  two  ago,  it  was  desired  that  the  United  States 
should  establish  a  station  at  Point  Barrow,  the  northernmost  point  of 
Continental  America  and  in  Greenland,  and  both  these  measures  were 
carried  out  by  the  signal  service  during  the  past  year,  and  a  specific 
appropriation  was  made  by  Congress  for  the  purchase  of  a  vessel  at 
Newfoundland,  at  which  point  the  Franklin  Ba}'  party,  under  Lieuten- 
ant Oreely,  embarked  on  board  the  whaling  steamer  '^Proteus,''  a 
vessel  admirably  adapted  for  its  purpose,  which  had  been  previously 
selected  by  Capt.  H.  C.  Chester,  an  employ^  of  the  U.  S.  Fish  Com- 
missiou.  The  vessel  made  a  brief  but  successful  voyage,  landing 
its  part)'  without  any  impediment  and  returning — ^after  but  a  short  ab- 
sence, to  Kewfonndland.  It  is  expected  tliat  this  vessel  will  be  sent 
up  during  the  coming  summer  to  carry  additional  supplies  and  bring 
back  the  reports  and  collections. 

No  special  detail  of  a  naturalist  was  made  for  this  expedition,  as 
Dr.  Pavy,  of  the  Howgate  expedition  of  1880,  was  expected  to  join  it, 
and  did  so  in  Greenland. 

A  second  international  station — that  at  Point  Barrow — was  also  es- 
tablished by  the  Signal  Ofiice  during  the  year,  and  was  placed  in  charge 
of  Lieutenant.  Bay,  an  experienced  army  officer,  and  provided  with 
suitable  apparatus.  At  the  request  of  General  Hazeu,  the  Smithsonian 
Institution  nominated  Professors  Murdock  of  Madison,  Wis.,  and 
Smith  of  the  Westfield  Normal  School,  both  experienced  naturalists 
and  collectors,  as  observers.  They  were  ordered  to  Washington  to  un- 
dergo a  training  for  physical  research,  especially  us  to  more  detailed 
observations  in  meteorology,  terrestrial  magnetism,  and  astronomy. 
The  party  proceeded  from  San  Francisco  by  a  schooner,  chartered  foD 
the  purpose,  and  reached  their  destination  without  any  untoward  event. 
It  is  exx>ected  that  the  advices  of  next  summer  will  report  them  as  com- 
fortably established  and  in  the  successful  prosecution  of  their  work.  ^ 
part  of  the  expense  of  tliis  party  is  borne  by  the  Coast  and  Geodetic 
Survey. 

For  some  years  one  of  the  most  valued  coadjutors  of  the  National 
Huseum  has  been  Capt.  Charles  Bendire,  of  the  First  Cavalry,  a  distin- 
guished oflBcer  of  the  service  and  a  competent  naturalist  and  observer. 
Reference  has  already  been  made  to  his  services  in  1880,  in  visiting  the 
interior  of  Oregon  and  Washington  Territory  for  the  purpose  of  solving 
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some  unsettled  problems  in  regard'to  the  sattnonidsd  ot  tli^  6ddst.  Bis 
observations  proved  entirely  sufficient  for  the  purpose  of  Informing  us 
of  the  character  of  the  trout  of  Wallowa  Lake,  which  turns  out  to  be  not 
a  peculiar  species  of  the  lake^  as  was  supposed,  but  an  anadromous  sal- 
mon found  along  the  entire  coast  of  Washington  J|prritory  and  elsewhere, 
and  characterised  during  the  breeding  season  by  a  peculiar  red  color. 

Captain  Bendire  having  again  offered  his  services  to  the  Institution, 
he  was  authorized  by  the  War  Department  to  visit  certain  regions,  es- 
pecially that  of  the  valley  of  Johii  Day  River.  With  a  grant  of  money 
from  the  United  States  Geological  Survey  for  necessary  and  incidental 
expenses,  Captain  Bendire  made  his  expedition,  and  sent  in  a  larger 
number  of  packages  of  well-selected  specimens,  which  will  shortly  be^ 
come  the  subject  of  investigation.  Some  collections  of  fishes  and  other- 
objects  in  alcohol  were  also  gathered  and  forwarded  by  Captain  Beni- 
dire. 

Private  Charles  Ruby,  of  the  Army,  while  at  Fort  Laramie,  exer- 
cised his  skill  as  a  taxidermist  in  collecting  specimens  of  the  wild  ani- 
mals of  the  country  and  sending  them  to  the  Smithsonian  Institution. 
An  arrangement  was  made  by  which  he  was  transferred  to  a  region 
better  adapted  to  his  work,  near  Fort  Shaw,  in  Montana.  Here  he  has 
continued  his  co-operation,  and  has  furnished  a  large  number  of  skins 
of  larger  mammals,  a  number  of  which  have  been  mounted  and  introduced 
in  the  ^National  Museum. 

The  usual  co-operation  of  the  medical  branch  of  the  Army  in  t)ie^ 
matter  of  exploration  has  also  been  continued,  many  medical  ofQi^sBrs  ^ 
having  forwarded  collections  of  greater  or  less  magnitude,  among; tbese- 
are  included  a  number  of  contributions  of  living  reptiles  to  the  feistitu- 
tion,  for  the  purpose  of  being  cast  in  plaster  and  placed  in  tke  appro-  - 
priate  gallery  of  the  Museum. 

Mention  should  not  be  omitted  of  the  service  rendered,  by  officers  or 
the  Army  in  New  Mexico  and  Arizona,  as  stated  in.  the  report  of  Mr^ 
Stevenson,  of  his  explorations  in  Arizona. 

PUBLICATIONS^ 

it  may  not  be  deemed  superfluous  to  fepe^l  flfeqaoi^tljy  fhr  the  ihf&r'. 
mation  of  those  who  may  uot  Uave  rea^  access  to  previous  volumem 
of  the  annual  report,,  that  the  publicatic«s  made  directly  or  indirectly- 
by  the  Institution  (always  regarded  aa  the  moat  important  of  its  agem- 
cies  for  the  "increase  and  diffusion  of  knowledge  among  men"),  are  dis- 
tributed into  three  series.  The  first  series  comprises  the  "  Smithsonian 
Contributions  to  Knowledge,"  published  in  quarto  size,  and  designed 
to  embrace  only  the  discussions  of  original  investigations,  constituting 
new  additions  to  knowledge.  This  series  now  numbers  twenty-three 
volumes,  averaging  about  600  pages.  The  second  series  comprises  the 
(<  Smithsonian  Miscellaneous  Collections,"  published  in  octavo  size,  and 
iaoliidillgi  in  addition  to  other  original  memoirs,  thQ  boUetins  and  pro- 
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beedings  of  the  ^National  Museam,  special  reports  on  particular  sub' 
jects  of  biological  or  physical  research,  tabular  compilations  of  classifi- 
cation,  natnnJ  constants,  and  such  other  miscellaneous  information  as 
is  deemed  of  value  to  the  scientific  worker  or  student.  This  series  num- 
bers twenty-one  volumes,  averaging  about  800  pages  each.  The  third 
series  comprises  the  Annual  Beports  of  the  Eegents,  presented  to  and 
published  by  Congress.  Accompanyiug  the  report  proper  (giving  the 
statistical  and  financial  summaries  required  by  law)  interesting  records 
of  particular  advances  and  discoveries,  or  of  the  progress  of  science 
generally,  have  been  presented  in  a  general  appendix,  making  the 
volume  much  sought  after. 

Smithsonian  CantrHmtions  to  Knowledge, — Of  the  quarto  class  of  pub- 
lications the  following  memoirs  have  been  collected  and  published  during 
the  past  year,  as  volume  XXIII  of  the  "Contributions  to  Knowledge," 
forming  a  volume  of  767  pages,  illustrated  by  155  wood-cuts  and  16 
plates: 

1.  Introduction,  contents,  &c.,  16  pages. 

2.  Lucemaria)  and  their  allies;  a  memoir  on  the  anatomy  and  physi- 
ology of  Haliclystus  Auricula  and  other  Lucernarians,  with  a  discus- 
sion of  their  relations  to  other  Acalephae,  to  Beroids,  and  Polypi.  By 
Henry  James  Clark,  B.  S.,  A.  B.  (Published  April,  1878.)  4to,  138  pp., 
4  wood-cuts  and  11  plates,  containing  145  figures.  As  stated  in  the 
rei)ort  for  1878,  the  lamented  author  died  while  his  work  was  passing 
through  the  press. 

3.  On  the  geology  of  Lower  Louisiana  and  the  salt  deposit  on  Petite 
Anse  Island.  By  Eugene  W.  Hilgard,  Ph.  D.,  professor  of  chemistry 
in  the  University  of  Mississippi.  (Published  June,  1872.)  4to,  38  pp.,. 
6  wood-cuts. 

4.  On  the  internal  structure  of  the  earth,  considered  as  affecting  the' 
phenomena  of  precession  and  nutation ;  supplementary  to  an  article 
under  the  above  head  in  Smithsonian  Contributions  to  Knowledge,  vol. 
XIX.,  No.  240,  being  the  third  of  the  problems  of  rotary  motion.  By 
J.  G.  Barnard,  XJ.  S.  Army.  (Published  August,  1877.)  4to,  20  pp.,. 
4  wood-cuts.  This  memoir  is  a  continuation  of  the  mathematical  dis- 
cussion of  an  important  problem  of  gyratory  motion,  published  in  1872,. 
resulting  in  a  modification  of  the  conclusion  formerly  arrived  at  by  the 
author,  and  at  the  same  time  controverting  the  celebrated  memoir  of 
Mr.  Hopkins,  which  had  been  supposed  to  demonstrate  that  the  terres- 
trial gyration  known  as  the  ^^  precession  of  the  equinoxes''  is  incom- 
patible with  a  molten  or  fluid  interior  to  our  globe.  The  question  of 
the  internal  fluidity  of  our  earth  thus  appears  to  be  now  left  (as  for- 
merly) to  be  settled  by  purely  geological  evidences. 

6.  A  Classification  and  Synopsis  of  the  Trochilidse.  By  Daniel  6i- 
raud  Elliott,  P.  E.  S.  E.  (Published  March,  1879.)  4to,  289  pp.,  127 
wood-cuts.    This  work  comprises  a  full  description  of  every  known  spe* 
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cics  of  hamming-bird.  In  many  cases  the  head,  wing,  and  tail  of  tbo 
bird  are  figured  by  wood-cuts  inserted  adjacent  to  the  descriptive  text. 
6.  Fever.  A  Study  in  Morbid  and  Kormal  Physiology.  By  H.  C. 
Wood,  A.  M.,  M.  D.  (Published  October,  1880.)  4to,  266  pp.,  16  wood- 
cuts and  5  plates,  containing  17  figures.  This  memoir  was  more  partic- 
ularly described  in  the  annual  report  for  1880. 

Antiquitks  of  Nicaragua. — Of  separate  memoirs  published  during  the 
year  the  first  is  ArchsBological  Researches  in  Nicaragua,  by  J.  F.  Brans- 
ford,  M.  D.  (Published  January  1881)  4to,  100  pp.,  202  wood-cuts  and 
2  plates,  containing  40  figures.  This  memoir  gives  an  account  of  a  large 
number  of  interesting  relics  of  the  aboriginal  inhabitants  of  ^Nicaragua, 
disinterred  by  Dr.  Bransford  himself  during  visits  to  that  place  in  1876 
andin  1877.  The  fine  collection  of  ancient  American  burial-urns,  pottery, 
and  other  objects  thus  obtained,  amounting  to  about  800  articles,  has 
been  deposited  in  the  ^National  Museum.  Of  these  not  more  than  about 
sixty  were  acquired  by  gift  or  purchase,  the  remainder  having  been  dug 
out  from  their  original  deposit  by  Dr.  Bransford,  or  under  his  imme- 
diate direction.  More  than  a  hundred  of  the  larger  urns  were  found  to 
contain  human  bones. 

Rain-fall  Tables. — Another  publication  of  the  past  year  is,  Tables  and 
Results  of  the  precipitation  in  rain  and  snow  in  the  United  States  and 
at  some  stations  in  adjacent  parts  of  North  America  and  in  Central  and 
South  America,  collected  by  the  Smithsonian  Institution  and  discussed 
under  the  direction  of  Joseph  Henry  and  Si>encer  F.  Baird,  secretaries. 
By  Charles  A.  Schott.  Second  edition.  (Published  May,  1881.)  4to, 
269  pp.,  8  wood-cuts,  5  plates,  and  5  maps  or  charts,  exhibiting  by 
isohyetal  curves  the  mean  rain-fall  for  each  of  the  four  seasons  and  for 
the  year.  The  first  edition  of  this  work  was  published  by  the  Institu- 
tion in  March,  1872,  giving  a  tabulation  of  observations  to  the  close  of 
1806.  As  a  considerable  amount  of  material  has  been  subsequently  ac- 
cumulated, it  was  thought  but  just  to  have  this  additional  information 
incorporated  in  a  new  and  thoroughly  revised  edition  of  the  tables. 
The  work  of  arrangement  and  discussion  was  committed  to  the  same 
editor,  Mr.  Charles  A.  Schott,  assisted  by  Mr.  £.  H.  Courtenay,and  the 
new  tables  include  observations  made  from  the  beginning  of  1867  to 
the  end  of  1874,  and  in  some  cases  to  the  end  of  1876.  This  extension 
has  resulted  in  increasing  the  size  of  the  original  work  by  about  100 
pages.  It  is  believed  that  this  compilation  will  prove  a  valuable  con- 
tribution to  the  study  of  American  meteorology  and  climatology. 

Smiik^nian  Miscellaneous  Collections. — ^Two  volumes  of  the  octavo 
series  have  been  published  during  the  year,  Ibrming  volume  XX  and 
volume  XXI  of  the  <^  Miscellaneous  Collections." 
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Yolnme  XX  consists  of  the  following  parts : 

1.  Bulletin  of  the  Philosophical  Society  of  Washington.  Vol.  I, 
March,  1871,  to  June,  1874,  8vo.,  218  pp., 3  woodcats. 

2.  Bulletin  of  the  Philosophical  Society  of  Washington.  Vol.  II, 
October,  1874,  to  November  2, 1878,  8vo.,  452  pp.,  9  wood-cuts  and  4 
plates. 

a.  Bulletin  of  the  Philosophical  Society  of  Washington.    Vol.  Ill, 
November  9, 1878,  to  June  19, 1880,  8vo.,  169  pp.,  7  wood-cuts. 
Volome  XXI  contains  the  following  memoirs : 

1.  James  Smithson  and  his  Bequest.  By  William  J.  Ehees,  1880, 
8vo.    76  pp.,  9  plates. 

2.  The  Scientific  Writings  of  James  Smithson.  Edited  by  William  J. 
Rhees,  1879,  8vo.,  166  pp.,  32  wood-cuts  and  1  plate. 

3.  A  Memorial  of  Joseph  Henry,  1880, 8vo.,  532  pp.,  and  1  plate.  This 
latter  work  comprises,  1st.,  an  account  of  the  obsequies,  with  funeral 
sermon,  &c. ;  2d  the  memorial  addresses  and  services  at  the  National 
Capitol,  by  direction  of  Congress;  and,  3d,  as  an  appendix,  selected 
proceedings  of  and  addresses  before  learned  societies  with  which  Pro- 
fessor Henry  had  been  more  intimately  connected. 

Bulletins  of  the  National  Museum, — ^This  series  of  octavo  publications, 
illustrating  the  zoological  and  ethnological  collections  in  the  United 
States  Nationi^  Museum,  has  been  authorized,  as  heretofore  stated,  by 
the  Department  of  the  Interior,  and  the  expenses  of  printing  a  first 
issue  of  the  same  are  sustaineil  by  that  department.  The  stereotype 
plates  are  subsequently  employed  in  making  up  volumes  of  the  ^'  Miscel- 
laneous Collections."  During  the  year  Bulletin  Ko.  21  has  been  pub- 
lished, comprising  a  carefully  prepared  digest  revising  the  ^^Nomen- 
clature of  North  American  Birds,  chiefly  contained  in  the  United  States 
National  Museum,"  by  Bobert  Bidgway,  1881,  8vo.,  94  pp. 

Proceedings  of  the  National  Museum. — In  continuation  of  the  system- 
atic description  of  new  species  received  by  the  National  Museum,  and 
other  pai)ers  of  interest  to  the  naturalist,  collected  under  the  title  of 
^Proceedings,"  a  volume  has  been  published  during  the  year,  compris- 
ing valuable  papers  by  Tarleton  H.  Bean,  S.  T.  Cattie,  F.  M.  Endlich, 
Samuel  Garman,  Charles  H.  Gilbert,  Theodore  Gill,  G.  Brown  Goode, 
O.  P.  Hay,  Angelo  Heilprin,  David  S.  Jordan,  George  N.  Lawrence,  W. 
N.  Lockington,  Bichard  Bathbnn,  Bobert  Bidgway,  John  A.  Byder, 
Bosa  Smith,  S.  I.  Smith,  James  G.  Swan,  A.  £.  Verrill,  and  Charles  A. 
White.  This  completes  volume  III  of  Proceedings  of  the  United  States 
National  Museum.    1881,  8vo.,  594  pp. 

Cheek-list  of  Smithsonian  Publications. — During  the  latter  part  of  the 
year  a  new  and  revised  editiSb  of  the  list  of  publications  of  the  Institu- 
tion was  printed,  forming  No.  487  of  the  Miscellaneous  Collections.  (De- 
cember, 1881),  8vo.,  22  pp. 
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Smithsonian  Anntuil  Report. — ^The  official  report  of  the  Board  of  Re- 
gents for  the  year  1880  was  presented  to  Congress  Janaary  19, 1881, 
and  an  edition  of  15,500  copies  was  ordered  to  be  printed.  This  in- 
cluded the  nsaal  reports  of  the  Secretary,  of  the  Executive  Committee, 
of  the  Board  of  Regents,  and  of  the  ^National  Museum  Building  Com- 
mission, together  with  the  Journal  of  proceedings  of  the  Board  of  Ee- 
gents.  The  ^^  General  Appendix"  to  the  report,  made  up  subsequently, 
comprised,  first,  a  record  of  recent  scientific  progress,  which  is  regarded 
as  a  valuable  feature  of  the  annual,  and  one  desirable  to  be  perma- 
nently maintained.  The  various  subjects  were  assigned  to  different  col- 
laborators as  follows :  Introduction,  by  the  Secretary ;  recent  progress  in 
Astronomy,  by  Prof.  B.  S.  Holden;  in  Geology  and  Mineralogy,  by 
Dr.  George  W.  Hawes ;  in  Piysics  and  Chemistry,  by  Prof.  George  F. 
Barker ;  in  Botany,  by  Prof.  William  G.  Parlow ;  in  Zoology,  by  Dr.  Theo- 
dore Gill ;  in  Anthropology,  by  Prof.  Otis  T.  Mason.  The  remainder  of 
the  General  Appendix  was  occupied,  secondly,  with  a  bibliography  of 
Anthropology,  by  Prof.  O.  T.  Mason ;  abstracts  of  Anthrox>ological  cor- 
respondence of  the  Institution ;  a  report  on  the  Luray  cavern ;  a  dis- 
cussion of  Professor  Snell's  bai'ometric  observations,  by  Prof.  F.  IT. 
liOud  'j  an  account  of  investigations  relative  to  illuminating  materials, 
by  Joseph  Henry  (reprinted  flromthe  United  States  Light-House  Beport 
for  1875) ;  a  synopsis  of  the  scientific  writings  of  Sir  William  Herschel, 
by  Prof.  Edward  S.  Holden  and  Charles  S.  Hastings ;  and,  lastly,  re- 
ports giving  an  account  of  the  principal  astronomical  observatories  of 
the  world. 

ASTRONOMICAL  ANNOUNCEMENTS  BY  TELEGRAPH. 

An  important  function  of  the  Institution,  initiated  by  my  predecessor 
in  1873,  and  since  carried  out  with  great  regularity,  as  exhibited  in  the 
annual  reports  for  nearly  a  decade  past,  comprises  the  transatlantic  in- 
terchange by  telegraph  of  important  astronomical  discoveries  requiring 
immediate  attention  from  numerous  or  widely  separated  observers. 
These  astronomical  announcements  through  the  Smithsonian  Institu- 
tion have  been  of  great  value  in  the  promotion  of  science,  and  have 
been  highly  appreciated. 

The  announcements  of  astronomical  discoveries  made  during  the  past 
year  are  as  follows : 


List  of  minor  planets  discovered  in  1881. 


No. 

Name. 

Date. 

1 

Disco  verere. 

Discover- 
<«f6    No. 

29th. 

Observatory. 

220 

Feb.  23. 

Palisa 

Pola. 
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It  is  noteworthy  that  last  year  is  the  first  one  since  1859  in  which 
more  than  one  planetoid  has  not  been  discovered.  The  annual  numbers 
recorded  during  the  last  twenty-five  years  are  as  follows : 


1857 9 

1858 5 

1859 1 

1860 5 

1861 10 


30 


1877 11 

1878 12 

1879 20 

1880 8 

1881 1 

52 


It  thus  appears  that  the  quinquennial  average  of  diKcoveries,  so  far 
from  decreasing,  has  for  the  past  twenty  years  steadily  and  notably  in- 
creased, giving  no  indication,  therefore,  of  an  immediate  or  early  ex- 
haustion of  material.  This  is  due,  partly,  to  the  closer  scrutiny  given 
to  this  field  by  astronomers,  partly  to  the  increased  number  of  ob- 
servers, and  partly  to  improvements  in  their  instruments  and  in  their 
systematic  methods  of  observation. 

This  remarkable  group  of  plauetoidal  or  meteoroidal  bodies  forms  a 
tolerably  wide  zone  or  ring  between  the  orbits  of  Mars  and  Jupiter, 
separating  the  four  interior  and  smaller  planets  (including  our  earth) 
from  the  four  exterior  and  much  larger  planets.  It  has  been  estimated 
by  Leverrier  and  others,  from  the  motion  of  Mars  (the  amount  of  dis- 
placement of  the  apsides,  due  to  the  amount  of  counteraction  of  the 
solar  gravitation  by  the  external  attraction),  that  the  entire  mass  of 
this  ring  of  meteors  cannot  much  exceed  a  fourth  of  that  of  our  earth. 
In  no  great  time,  therefore,  the  discovery  of  new  members  of  this  group 
must  become  more  and  more  rare.  The  smallest  thus  far  observed  do 
not  probably  exceed  20  or  30  miles  in  diameter,  and  the  number  which 
will  remain  forever  unseen,  by  even  the  highest  powers  of  the  telescox)e, 
may  very  many  times  surpass  the  number  ever  made  visible. 


Idst  of  comets  observed  in  1881. 


No. 

Name. 

Date. 

Discoverer. 

Observatory. 

I 

Faye's  comet.... 

II 

May     1 
May   21 
July  16 
Aug.  27 
Sept.  20 
Oct.      4 
Nov.   16 

Swift 

Rochester.  N.  Y. 

III 

Tebbutt 

Windsor.  New  South  Wales. 

rv 

ScboDberle 

ConiTnon 

E.  E.  Bernard  . . . 

Denning 

Swift 

Ann  Arbor,  Mich. 
Ealing,  England. 
Nashville.  Tenn, 

V 
VI 

Enoke's  comet... 

VII 

Bristol,  England. 
Kochester.  N.  Y. 

VUI 

The  generous  co-operation  of  the  large  telegraph  companies,  embrac- 
ing those  both  of  the  transatlantic  cable  and  of  the  widely  ramified 
laud  lineSi 'cannot  be  too  often  or  too  warmly  acknowledge<l.    The  lib- 
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eral  spirit  with  which  these  scientific  messages  are  dispatched  across 
the  world,  without  charge  to  the  Institution,  is  a  most  gratifying  trtbate 
of  sympathy  and  confidence  on  the  one  hand,  and  a  conspicuous  illus- 
tration of  enlightened  appreciation  of  the  character  of  information  thus 
diffused  on  the  other. 

The  European  centers  to  which  our  telegrams  of  American  discoveries 
are  gratuitously  distributed  are  the  National  Observatories  of  Green- 
wich in  England,  Paris  in  France,  Berlin  in  Germany,  Vienna  in  Aus- 
tria, and  Pulkova  in  Eussia.  The  telegraphic  announcements  of  foreign 
discoveries  are  gratuitously  distributed  to  nineteen  of  the  leading  es- 
tablishments in  the  United  States,  as  wellas  to  some  of  the  daily  papers 
and  to  the  Associated  Press  generally. 

INTERNATIONAL  EXCHANGES. 

No  one  of  the  various  oixerations  carried  on  by  the  Smithsonian  In- 
stitution is  of  more  importance  in  the  advancement  of  science  than  that 
of  the  international  exchange  of  x)ublications  between  the  governments 
and  their  bureaus,  departmentB,  the  learned  institutions,  and  scientific 
men  of  the  two  worlds.  Notwithstanding  the  increase  of  the  govern- 
mental international  system,  in  which  quite  a  number  of  nations  have 
joined,  the  work  of  the  Smithsonian  Institution  still  continues  to  be  of 
pre-eminent  magnitude  and  imx>ortance.  Originally  initiated  for  the 
purpose  of  distributing  the  publications  of  the  Smithsonian  Institution 
to  libraries,  societies,  and  learned  men  abroad,  and  to  receive  returns 
for  the  same,  it  was  gradually  extended  so  as  to  take  within  its  sphere 
all  the  establishments  in  the  New  World  requiring  a  similar  service.  In- 
deed, by  its  system  of  agencies  in  various  portions  of  the  world  to  which 
packages  were  sent  for  transmission  to  destination,  and  where  returns 
were  gathered  and  forwarded  to  Washington,  it  maintained  an  arrange- 
ment of  its  own,  entirely  independent  of  any  other  organization. 

If  there  has  been  any  diminution  of  efficiency  in  the  system  of  official 
exchanges  during  the  last  few  years  since  the  establishment  of  inter- 
national bureaus  by  various  national  governments,  owing  to  the  absence 
of  direct  responsibility  to  the  Institution  which  its  service  of  paid  agents 
secures,  it  is  hoped  and  believed  that  as  the  routine  becomes  better  un- 
derstood and  appreciated  all  requirements  will  soon  be  satisfiictorily 
met. 

Within  a  year  or  two  by  the  reorganization  of  the  service  and  an  in- 
crease in  its  force,  the  department  of  exchanges  of  the  Institution,  now 
in  charge  of  Mr.  (George  H.  Boehmer,  has  become  very  efficient,  and 
to  his  rei)ort,  herewith  appended,  I  refer  for  more  minute  details. 

It  may  be  prox)er  to  remark  that  while  the  number  of  foreign  ad- 
dresses in  communication  with  the  Smithsonian  Institution  in  1850 
amounted  to  173,  at  the  close  of  1881  it  forms  m  a>g:gregate  of  2,908j| 
div\4ecl  as  follows ; 
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Africa,  36. 

America,  exclusive  of  the  United  States,  135.   ' 

Asia,  66. 

Australasia,  ^2. 

Europe,  2,578. 

Polynesia^  &c.,  9. 

A  detailed  list  of  the  parties  in  the  United  States  sending  and  receiv- 
iog  the  packages  embraced  in  these  transmissions  will  also  be  foand 
in  th6  Appendix. 

The  exp^ises  of  the  service  for  the  year,  in  consequence  of  an  ap- 
propriation by  (Congress,  have  been  reduced  fix)m  $9,996.05  in  1880,  to 
$7,467.84  in  1881. 

It  is  very  desirable  that  the  entire  cost  of  this  system  of  exchange, 
so  £Bur  as  the  actual  expenses  are  concerned,  should  be  defrayed  by  the 
government.  So  far  as  establishments  other  than  the  Smithsonian  In- 
stitution are  concerned,  there  is  every  reason  why  the  government 
should  pay  the  cost,  and  the  propriety  is  still  greater  in  reference  to  the 
exchanges  of  the  Institution  itself,  since  all  the  returns  obtained  are 
immediately  transferred  to  the  Library  of  Congress,  of  which  they  con- 
stitute a  very  important  part. 

The  acquisition  of  many  works,  of  great  scientific  and  economical 
value,  unpurchasable  by  money,  is  accomplished,  first,  by  expenditures 
of  the  Institution  for  printing  its  publications,  and  then  by  their  trans- 
mission through  the  system  of  exchange  to  various  parts  of  the  world, 
and  the  receipt  of  returns  for  the  same. 

Onie  cost  of  the  system  of  Suiithsonian  exchanges  would  be  some 
thousands  of  dollars  greater  than  is  actually  the  case  but  for  the  con- 
tinued liberali<7  of  the  various  steamship  lines  between  the  United 
States  and  other  parts  of  the  world.  A  list  of  these  lines  and  of  the 
general  agencies  through  which  transmissions  are  made  is  given  in  the 
Appendix. 

Among  the  important  additions  made  to  this  list  during  the  past  year, 
special  mention  should  be  made  of  the  Bed  Star  Line,  of  which  Messrs. 
Peter  Wright  &  Sons,  of  Philadelphia,  are  the  agents.  This  line  has 
carried  a  large  number  of  packages  between  Now  York  and  Antwerp 
without  charge.  The  Hamburg  American  Packet  Company  has  also 
extended  its  privileges  so  as  to  cover  a  much  larger  range  of  material 
than  heretofore. 

For  some  years  past  there  have  been  serious  difficulties  in  the  trans- 
miadoQ  of  the  exchanges  of  the  Smithsonian  Institution  to  Cuba,  owing 
to  onerous  custom-house  regulations,  and  an  arrangement  was  finally 
made  through  the  minister  of  Spain,  Senor  Don  Felipe  Meudez  de  Y igo, 
by  whidi  all  our  packages  were  to  be  addressed  to  the  governor-general 
of  Guba  uid  transferred  by  him,  with  the  accompanying  invoice,  to 
Prof.  Felipe  Poey,  of  the  University  of  ^avana,  by  whom  tUey  are  cfe- 
tvibuted, 
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The  total  number  of  boxes  required  to  contain  the  transmissions  for 
the  year  amounted  to  407,  of  a  gross  bulk  of  more  than  2,000  cubic  feet, 
and  a  gross  weight  of  over  100,000  pounds. 

Oovemment  Exchanges. — In  ;)ddition  to  the  regular  routine  work  of 
the  exchange  referred  to  above,  the  Institution  has  for  several  years 
past  prosecuted,  under  Congressional  enactment,  an  exchange  of  the 
publications  of  the  United  States  Government  for  those  of  other  nations, 
the  transactions  being  exclusively  between  the  Oovernment  of  the  United 
States  and  those  of  other  countries.  For  this  purpose  fifty  s^ts  of  all 
publications  made  at  the  expense  of  the  United  States,  whether  by  or- 
der of  Congress  or  by  a  department,  are  turned  over  to  the  Library  of 
Congress  for  transmission  to  the  Smithsonian  Institution,  and  these  are 
distributed  to  such  nations  as  give  corresponding  publications  in  return. 
As  the  amount  of  material  printed  by  the  United  States  amounts  to 
from  12  to  16  cubic  feet  every  year,  the  aggregate  transmissions  aie 
very  imx>ortant,  and  year  by  year  the  returns  come  in  in  an  increasiug 
prox>ortion.  The  whole  transaction  is  intended  for  the  benefit  of  the 
Library  of  Congress,  so  as  to  secure  the  of&cial  publications  of  other 
nations,  most  of  which  can  only  be  obtained  by  this  system  of  exchange. 

There  is  a  curious  feature  connected  with  this  distribution  of  public 
documents,  namely,  with  the  exception  of  two  sets  which  are  reserved 
by  the  Library  of  Congress  for  its  use,  there  is  no  provision  by  which 
any  American  library  can  obtain  anything  like  so  complete  a  series  of 
the  official  publications  as  are  sent  by  the  Institution  to  foreign  govern- 
ments connected  with  the  Exchange.  It  seems  very  desirable  that  in- 
stead of  reserving  fifty  sets  only  of  each  government  publication,  there 
should  be  at  least  one  set  reserved  for  the  leading  library  of  each  State, 
or,  at  any  rate,  for  that  of  the  State  and  Territorial  legislatures. 

Eeference  has  been  made  in  previous  reports  to  the  establishment  of 
a  governmental  system  of  international  exchanges  corresponding  to 
that  of  the  Smithsonian  Institution.  !No  important  addition  to  the 
number  of  governments  mentioned  as  concerned,  has  been  made  during 
the  year  1881,  although  its  extension  to  all  the  principal  countries  is 
much  to  be  desired. 

While  the  Smithsonian  Institution  has  been  named  as  the  official 
agent  in  this  business,  its  labors  would  be  greatly  facilitated  if  it  could 
communicate  directly  with  corresponding  bureaus  of  other  nations,  the 
work,  too,  would  be  prosecuted  much  more  satisfactorily.  The  govern- 
ments of  Russia  and  Italy,  although  not  giving  a  formal  adhesion  to 
the  system  of  the  Smithsonian  Institution,  yet  in  the  year  1881  estab- 
lished bureaus  for  the  practical  management  of  international  exchange. 

By  the  exchange  convention  of  Paris  in  1875,  it  was  provided  that 
each  party  sending  should  deliver  its  transmissions  free  of  expense,  in 
the  office  of  the  other ;  but  the  stipulation,  so  far  as  the  transoceanic 
relationships  of  the  United  States  were  concerned,  was  extremely  un- 
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satisfiBU^tory,  on  acconnt  of  the  great  namber  of  changes  required  be- 
tween Washington  and  the  foreign  capitals.  The  Smithsonian  Institu- 
tion, therefore,  endeavored,  so  far  as  its  own  business  was  concerned,  ta 
secure  a  modification  of  the  ])roposition.  It  is  a  very  simple  thing  for 
charges  from  one  point  to  follow  the  goods  and  be  paid  for  in  a  lump 
on  receipt,  while  it  is  extremely  difficult  to  know  beforehand,  or  to 
prepay  expenses  not  yet  estimated  or  assessed.  The  modification  pro- 
posed by  the  Smithsonian  Institution  was  that  each  party  should  select 
its  most  convenient  seaport  for  receipt  and  delivery  and  pay  expenses 
to  that  point,  or  even  to  the  iK)rt  designated  by  the  other ;  the  remaining 
charges  to  be  met  by  the  recipient.  The  acceptance  of  this  modifica- 
tion by  the  governments  of  Eussia  and  Italy  was  delayed,  but  ultimately 
the  matter  was  settled  by  making  Hamburg  the  point  of  exchange 
with  Bussia,  and  New  York  with  Italy,  the  Institution  paying  ouly  the 
exx>en8es  to  and  from  these  two  points. 

For  some  years  the  exchanges  of  its  publications  made  by  the  De- 
partment of  Agriculture  with  foreign  institutions  have  been  inter- 
mitted, and  a  very  important  source  of  increase  of  its  library  thereby 
interrupted.  Commissioner  Loriug,  since  his  accession  to  the  charge 
of  the  department,  has  expressed  his  desire  to  resume  the  exchange, 
and  has  made  arrangements  to  carry  it  on  upon  a  suitable  scale. 

Reference  has  been  made  to  the  action  of  Congress  in  making  an  ap- 
propriation for  meeting,  in  part  at  least,  the  expense  to  the  Institution 
of  the  system  of  international  exchanges.  A  letter  was  addressed,  on 
the  23d  of  October,  1880,  to  Hon.  William  M.  Evarts,  Secretary  of  State, 
calling  attention  to  the  cost  to  the  Institution  of  continuing  a  work  for 
the  United  States  Grovemment  not  properly  chargeable  to  the  Smithson 
fund.  In  a  letter,  of  which  a  copy  is  given  in  the  appendix,  Mr.  Evarts 
expressed  his  appreciation  of  the  plea,  and  announced  his  intention  of 
asking  Congress  for  relief.  An  estimate  of  $7,000  was  sent  in  by  him 
for  this  purpose,  but  the  sum  of  $3,000  only  was  granted.  This,  how- 
ever, as  stated,  has  been  a  very  material  help,  and  it  is  hoped  that  a 
larger  allowance  will  be  made  for  the  present  fiscal  year,  an  estimate 
for  which  has  been  presented. 

As  this  work  is  prosecuted  for  the  benefit  of  the  country  at  large,  and 
especially  for  that  of  the  various  bureaus  of  the  United  States  Govern- 
ment, there  is  no  reason  why  the  actual  expense  should  be  a  charge 
opon  the  income  of  the  Smithsonian  Institution,  which  has  so  many 
other  calls  upon  it.  Whatever  sum  can  be  saved  in  one  direction  can 
idways  be  usefully  applied  in  another  in  the  interest  of  science  and  of 
gener^  education. 

A  history  of  the  exchange  system  since  its  origin  has  been  prepared 
by  Mr.  G.  H.  Boehmer,  and  is  i^resented  in  the  appendix  to  this  report, 
together  with  a  jwrtion  of  the  official  correspondence  between  this  In- 
Btitotion  and  the  department  relative  to  the  project  of  international  ex- 
^nge  initiated  by  the  Geographical  Congress  held  in  Paris  in  1875; 
8.  Mis.  109 3 
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and  since  eaxried  oat  by  the  ooncorrence  of  most  of  the  European 
nations. 

DISTBIBUTIOlf. 

Closely  connected  with  the  department  of  exchanges  is  that  of  the 
distribution  by  the  Smithsonian  Institution  of  books  and  specimens  ob 
its  own  account  and  that  of  the  National  Museum.  As  has  already  been 
shown,  the  entire  system  of  International  Exchanges  of  the  Institution 
began  in  the  desire  to  find  a  convenient  method  of  distributing  its  own 
publications  to  libraries  and  societies  and  a  provision  for  the  receipt  of 
returns.  On  getting  the  machinery  of  distribution  fairly  at  work  it  was 
found  sufficiently  comprehensive  to  serve  other  establishments  in  the 
United  States^  and  little  by  little  it  grew  to  its  present  magnitude. 

Distribution  of  Books. — The  distribution  by  the  Institution  on  its  own 
part  consists  mainly  of  copies  of  the  Annual  Beports  of  the  Begents  of 
the  Institution  to  Congress,  and  the  various  publications  included  in  the 
Smithsonian  Contributions  to  Knowledge  and  the  Miscellaneous  Collec- 
tions, both  in  their  separate  form  and  as  aggregated  in  volumes.  More 
recently  the  Proceedings  and  Bulletins  of  the  National  Museum  have 
been  added  to  the  number  of  volumes  to  be  sent  out.  The  distribution 
through  the  United  States,  however,  by  a  law  of  Congress  is  now  made 
under  a  frank  of  the  Smithsonian  Institution,  which  also  covers  the  Do- 
minion of  Canada.  That  to  foreign  countries  is  made  either  by  mail  or 
by  the  various  agencies  of  transportation. 

As  in  previous  years,  the  oceanic  shipments  are  made  almost  entirely 
without  expense,  as  explained  more  fully  in  another  part  of  the  report. 

The  Pennsylvania  Bailroad  and  its  dependencies  and  the  Baltimore 
and  Ohio  Boad  have  continued  to  make  imx)ortant  reductions  in  their 
rates  of  charges  to  Baltimore,  Philadelphia,  and  New  York. 

Distribution  of  Specimens. — ^The  distribution  of  specimens,  either  in 
the  way  of  exchanges  for  other  articles  or  as  donations  to  the  museums 
of  colleges,  academies,  &c.,  has  continued  during  the  year  on  a  very 
large  scale.  The  details  of  this  will  be  found  under  the  head  of  the  op- 
erations of  the  Museum. 

LIBBABY. 

As  in  most  other  branches  of  Smithsonian  operations,  the  accessions 
to  the  library  show  a  continued  increase,  the  numbers  of  books  and 
other  publications  received  during  the  year  as  compared  with  those  of  ' 
the  three  preceding  years  being  indicated  in  the  accompanying  table. 
This  does  not  include  the  special  contributions  to  the  working  library 
of  the  National  Museum,  which  have  not  been  fully  catalogued,  but 
will  be  reported  upon  hereafter. 

As  is  well  known  to  the  Board,  the  books  received  by  the  Smithsonian 
Institution,  either  by  way  of  exchange  or  donation,  are  transferred  to 
the  Library  of  Congress,  in  which  they  constitute  a  very  conspicuous 
feature,  representing  as  they  do  an  extensive  series  of  transactions  and 
jnemoirs  of  societies  and  scientific  and  technical  publications. 
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Quarto  or  larger. 

OotaTo  or  smaller. 

Total. 

Vole. 

Parts. 

Pamph's. 

Vola. 

Parts. 

Pamph's. 

Charts. 

1878 

1879 

1880 

1881 

403 
440 
337 
762 

2,620 
2,612 
2,603 
3,914 

463 
591 
477 
468 

860 
1,509 

806 
1,105 

2,356 
3,240 
2,577 
3,591 

1,953 
1,628 
1,618 
1,931 

74 
183 
152 
188 

8.729 
10,203 

8,570 
11,959 

As  part  of  the  statistical  work  of  the  United  States  Census,  a  com- 
plete file  of  all  the  newspapers  published  in  the  United  States  during 
the  census  year  of  1880  was  collected,  the  total  amounting  to  some  five 
thousand  titles.  The  authorities  of  the  Census  Department  offered 
these  to  the  Smithsonian  Institution  if  it  could  fin^  proper  accommoda- 
tions for  the  same.  As,  however,  the  library  of  the  Institution  has 
long  since  been  merged  in  that  of  Congress,  and  as  the  expense  of  bind- 
ing alone  would  have  been  extremely  onerous,  the  suggestion  was  made 
that  the  whole  be  offered  to  Mr.  Spofford. 

THE  NATIONAL  MUSEUM. 

The  organization  of  the  National  Museum  may  now  be  regarded  as 
practically  completed,  and  the  arrangement  of  a  large  portion  of  its 
valuable  material  for' instructive  display  at  least  provisionally  effected. 
A  very  full  report  of  the  scientific  objects  aimed  at  and  of  results  so 
far  accomplished  in  this  important  branch  of  the  public  service  has  been 
prepared  by  Mr.  G.  Brown  Ooode,  the  assistant  director  in  charge,  and 
wiU  be  found  in  the  appendix. 

Seference  was  made  in  the  reports  for  1876  and  1877  to  the  enormous 
amount  of  material  presented  to  the  JCTnited  States  by  exhibitors  at  the 
Philadelphia  Centennial,  and  to  the  number  of  car-loads  transferred  to 
Washington.  Since  the  completion  of  the  National  Museum  the  greater 
portion  of  these  specimens  have  been  removed  from  the  Armory  and 
subjected  to  a  provisional  arrangement,  precedent  to  their  final  assign- 
ment to  the  cases. 

The  minerals  and  ores  were  unpacked  under  the  direction  of  Dr. 
Hawes,  in  charge,  and  the  reserve  series  picked  out  and  held  in  readi- 
ness for  farther  action.  The  duplicates  have  all  been  properly  assorted, 
and  to  some  extent  distributed.  This  work  however,  cannot  be  satis- 
fEtctorify  carried  out  until  the  coming  year. 

The  purely  metallurgical  specimens  have  also  been  classified ;  but  are 
still,  for  the  most  part,  in  their  boxes,  awaiting  the  appointment  of  a 
specialist  for  that  department. 

Inereoic  of  the  Museum, — ^It  has  been  reported  to  the  board  that  at 
the  dose  of  the  International  Exhibition  a  company  was  organized  in 
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Philadelpbia  for  the  purpose  of  continaing  the  display  for  rd  indefinite 
period.  The  great  main  building,  covering  18  acres,  was  purchased 
at  a  very  low  price,  and  from  among  the  original  exhibits  many  were 
either  purchased  by  the  company  or  presented,  or  deposited  by  the  pro- 
prietors. Numerous  additions  were  also  made,  in  certain  specified  di- 
rections, the  object  being  to  have  a  display  of  industries,  for  commer- 
cial purposes,  and  also  for  the  general  education  and  instruction  of  the 
community. 

The  anticipations  of  the  projectors  of  this  exhibition  were  not  realized, 
the  distance  of  the  building  from  the  city  and  the  length  of  time  nec- 
essary to  visit  it,  and  the  satiety  of  the  public  in  regard  to  such  dis- 
plays caused  the  number  of  visitors  to  fall  far  below  what  was  necessary 
to  meet  the  expenses,  and  after  struggling  vainly  against  the  inevitable, 
the  exhibition  was  given  up  and  the  building  sold.  The  owners  of 
property  therein  were  notified  to  remove  it  at  the  earliest  i)ossible  mo- 
ment. 

As  there  was  much  in  this  exhibition  that  fell  entirely  within  the 
plan  of  the  industrial  department  of  the  National  Museum,  Mr.  Thomas 
Donaldson  was  requested  to  act  a«  an  agent  for  soliciting  contributions, 
which  he  did  with  such  success  that,  by  far  the  greater  part  of  what 
was  really  valuable  and  important,  was  obtained  by  him  as  a  free  gift 
from  the  proprietors.  Several  months  were  spent,  with  a  proper  corps 
of  assistants,  in  taking  down  and  packing  the  exhibits  for  transporta- 
tion, and  the  entire  mass  is  now  stored  in  a  temporary  warehouse,  await- 
ing an  appropriation  by  Congress  for  transfer  and  installation. 

A  detailed  list  of  these  donations  will  be  appended  to  this  report. 
Their  money  value  is  estimated  at  not  less  than  $150,000.  In  addition 
to  the  collections  actually  obtained,  many  others  are  promised,  and  are 
now,  for  the  most  part,  in  process  of  preparation. 

Medicinal  Collections, — As  indicated  in  previous  reports,  a  full  collec- 
tion of  the  materia  medica  of  the  world  has  been  projected  as  one  of 
the  exhibits  of  the  National  Museum.  In  addition  to  the  large  amount 
of  material  of  this  character  obtained  at  the  International  Exhibition 
of  1876,  the  Institution  received  the  promise  of  aid  by  Messrs  Schief- 
felin  &  Co.,  of  New  York,  a  very  prominent  firm,  connected  with  the 
drug  trade.  The  firm  sent  a  representative  to  the  International  Phar- 
maceutical Convention,  held  in  London  during  the  past  summer,  with 
special  reference  to  obtaining  certain  obscure  and  unusual  substances 
that  could  not  otherwise  be  secured.  Many  hundreds  of  varieties  of 
great  rarity  resulted  from  this  mission.  As  especially  related  to  the 
medical  department  of  the  Na\'y,  Surgeon-General  Wales  detailed  Dr. 
J.  M.  Flint,  assistant  surgeon,  U.  S.  N.,  to  take  charge  of  this  division 
of  the  Museum,  and  he  is  now  engaged  in  cataloguing  and  labeling  the 
specimens  as  they  are  received. 

In  order  to  obtain  the  necessary  information  on  this  subject,  the 
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Smithsonan  lusititntion^  tbrougb  tbe  courtesy  of  the  State  Department, 
has  issued  circulars  to  the  foreign  representatives  of  the  United  States, 
asking  first,  whether  there  ifi  a  national  pharmacopoeia  in  tlie  country 
to  which  accredited,  and  second,  requesting  that  copies  if  published  be 
sent  to  the  Institution.  Responses  have  very  generally  been  received, 
and  a  very  complete  collection  of  pharmacopceias  is  at  present  in  Doctor 
Flint's  possession,  from  which  to  prepare  the  list  referred  to. 

I^pecial  Contributions. — The  explorations  of  the  United  States  Fish 
Commission  have  added  greatly  to  the  material  at  the  command  of  the 
Smithsonian  Institution,  both  for  research  and  distribution.  The  many 
new  and  rare  species  of  fishes  collected  by  the  commission  constitute 
a  very  important  advance  in  our  knowledge  of  the  deep  seas.  Besides 
enriching  the  National  Museum,  the  large  mass  of  duplicate  specimens 
will  enable  the  Institution  to  continue  its  distribution  of  labeled  suites 
of  species  to  a  large  number  of  educational  establishments  in  the 
country. 

Prof.  Felipe  Poey,  of  Havana,  furnishes  a  supply  of  living  reptiles  for 
the  use  of  the  modelers,  and  also  rare  fishes,  types  of  many  new  species 
described  by  himself. 

Mr.  Livingston  Stone  has  furnished  large  important  collections  of 
fossils  as  well  as  of  recent  animals,  from  the  United  States  Fish  hatch- 
ery, on  the  3IcCloud  River,  California,  a  region  of  very  great  ethnolog- 
ical and  zoological  interest. 

Hon.  John  M.  Langston,  United  States  minister  to  Hayti,  has  con- 
tributed some  valuable  collections  of  the  corals  of  the  islands,  quite  a 
number  of  which  were  new  to  the  collection. 

Mr.  C.  C.  Leslie,  an  extensive  fish  dealer  of  Charleston,  S.  C,  has  con- 
tinued his  collections  in  the  line  of  ichthyology  from  the  shores  of  his 
State. 

Mr.  Silas  Steams,  a  fish  dealer  in  Pensaeola,  has  also  added  mate- 
rially to  the  very  large  number  of  fishes  of  the  Gulf  of  Mexico,  previ- 
ously presented  by  him.  To  Mr.  Steams  we  are  indebted  for  quite  a 
number  of  entirely  new  species,  which  have  been  or  will  be  described  in 
the  procedings  of  the  National  Museum. 

In  addition  to  the  collections  of  fishes  and  marine  invertebrates  by 
the  main  parties  of  the  United  States  Fish  Commission,  Col.  M.  Mc- 
Donald, in  charge  of  the  station  for  hatching  Spanish  mackerel  at 
Cherrystone,  in  Chesapeake  Bay,  made  a  large  collection,  embracing 
many  rarities. 

In  the  earlier  volumes  of  the  reports  of  the  Institution  frequent  men- 
tion is  made  of  contributions  to  the  National  Museum  by  Mr.  E.  Mac- 
Farlane,  of  the  Hudson  Bay  service,  while  stationed  at  Fort  Yucon, 
Fort  Anderson,  and  elsewhere ;  and  even  to  the  present  time  the  early 
collections  of  Mr.  MacFarlane  stand  pre-eminent.    To  him  is  due  more 
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than  to  any  single  person,  the  knowledge  which  we  have  of  the  natu- 
ral history  and  ethnology  of  the  arctic  circle  of  North  America. 

Since  Mr.  MacFarlane^s  change  of  station  to  an  interior  post  he  has 
been  prevented  £ix)m  making  many  additions  to  his  series ;  but  during 
the  year  1881  we  were  gratified  at  the  receipt  of  a  number  of  skins  of 
rare  mammals,  &c.,  contributions  by  him,  and  showing  the  persistency 
of  his  interest  in  the  National  Museum. 

Dr.  James  Moran,  of  the  Medical  Department  of  the  Army,  who  fur- 
nished collections  in  previous  years,  has  also  supplied  several  rare  forms 
of  i>ottery  and  other  aboriginal  remains  from  Arizona. 

Miss  Eosa  Smith  has  continued^  her  contributions  of  fishes  from  San 
Diego,  Gal.  supplementing  ;to  some  extent  the  work  prosecuted  there 
in  1880  by  Prof.  D.  S.  Jordan,  as  referred  to  in  the  preceding  portion 
of  this  report. 

Mr.  James  G.  Swan,  of  Port  Townsend,  Wash.  Terr.,  whose  contri- 
butions to  the  ethnology  and  general  natural  history  of  Puget  Sound, 
have  been  noticed  in  almost  every  report  for  twenty  years,  has  not  inter- 
mitted his  exertions  during  1881.  Numerous  collections  of  objects  of 
Indian  manufacture,  of  fishes,  &c.,  have  been  received  from  him  with  a 
large  amount  of  special  information  on  the  fisheries  of  Puget  Sound. 

Mr.  Jos6  Zeledon,  of  San  Jos^,  Costa  Eica,  to  whose  services  as  a 
skilled  ornithologist  and  collector  reference  has  frequently  been  made, 
has  added  to  his  many  contributions  by  supplying  some  extremely  rare 
and  possibly  new  species  of  birds  of  Ck)sta  Rica. 

ETHNOLOGICAL  BUREAU. 

The  Ethnological  Bureau,  established  by  Congress  for  prosecuting 
researches  among  the  Indian  tribes  of  North  America,  with  the  view  of 
securing  to  ethnological  science  available  records  of  races  destined 
ultimately  to  disappear,  is  continuing  its  interesting  and  important  work, 
under  the  able  directorship  of  Major  Powell,  with  marked  and  gratify- 
ing success.  The  most  important  of  these  operations  during  the  past 
year  consists  of  the  work  of  Mr.  F.  H.  Cushiog,  and  that  of  Mr.  James 
•Stevenson.  Mr.  Cushing  has  been  a  resident  of  the  village  of  ZufLi  for 
several  years  past,  carrying  his  researches  into  the  domestic  habits,  re- 
ligious rites  and  ceremonies,  and  other  features  of  the  condition  of  the 
Pueblo  Indians  of  New  Mexico,  and  he  has  obtained  a  vast  body  of 
original  information  upon  these  subjects,  which  will,  in  time,  be  pub- 
lished. He  has  made  very  large  collections  in  ethnology,  those  ob- 
tained in  the  caves  of  New  Mexico  being  especially  noteworthy.  A 
peculiarity  in  the  religious  observances  of  the  Pueblo  Indians  consists 
in  their  hiding  away  a  memento  of  important  ceremonials,  in  caves  ac- 
cessible with  great  difficulty,  and  only  visited  on  such  occasions.  The 
accumulations  in  these  caves  date  back  many  years,  and  the  specimens 
^thered,  illustrating  the  changes  in  methods  and  chronological  peculi- 
arities, are  very  interesting. 
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Similar  collections  have  been  received  through  Mr.  Metcalfe  from  a 
cave  near  Silver  City,  K  Mex.,  showing  a  similarity  of  treatment  of 
the  subject  over  a  wide  extent  of  the  country. 

At  the  last  session  of  Congress  the  sum  of  $5,000  was  especially  re- 
served, by  enactment,  fi^m  the  appropriation  for  ethnological  researches 
to  be  exx>endedin  continuing  investigations  into  aboriginal  mounds,  and 
several  gentlemen  were  assigned  to  this  business.  The  most  important  * 
contributions  under  this  arrangement  have  been  made  by  Dr.  Edward 
Palmer,  who  has  spent  several  months  in  Tennessee,  and  subsequently 
in  Arkansas.  A  large  number  of  boxes  have  been  received  from  him, 
oontaining  some  extremely  rare  and  even  unique  objects. 

Dr.  W.  De  Hass  was  assigned  to  a  certain  region  in  West  Virginia 
and  adjacent  portions  of  Eastern  Ohio.  This  work  has  been  prosecuted 
daring  the  summer,  but  as  yet  no  collections  have  been  received. 

Mr.  W.  J.  Taylor,  of  Nashville,  Tenn.,  has  furnished  a  number  of  speci- 
mens similar  in  character  to  those  of  Mr.  Palme^< 

Mr.  S.  T.  Walker  has  also  procured  some  mound  relics  from  Florida. 
His  collections  are  all  very  interesting,  as  showing  some  peculiarities  in 
the  contents  of  prehistoric  mounds  am^  graves  in  that  State  as  compared 
with  those  of  Tennessee  and  Arkansas. 

Ethnological  and  archaaological  explorations,  heretofore  conducted  by 
the  Bureau  of  Ethnology  in  the  Northwest,  under  the  direction  of  Pro- 
fessor Powell,  were  continued  over  contiguoms  areas  to  those  examined 
the  two  previous  years.    The  vast  quantities  of  valuable  material,  both 
ancient  and  modem,  x)ossessed  by  the  Pueblo  tribes  made  it  important 
that  the  work  of  collecting  should  be  carried  on  extensively,  in  order  to 
secure  as  much  as  possible,  before  they  were  carried  away  by  visitors 
and  speculators,  who  are  now,  since  the  railroads  make  that  region  ac- 
cessible, visiting  that  country  frequently.    A  party  was  equipped  and 
placed  in  charge  of  Mr.  James  Stevenson  to  prosecute  the  work  among 
the  Indians  of  the  Province  of  Tusegan,  known  as  the  Seven  Moquis, 
and  also  to  secure  an  additional  collection  from  the  Pueblos  of  ZnfLi. 
The  party  proceeded  to  each  of  these  localities,  from  which  large  and 
varied  collections  were  made,  consisting  of  everything  ]>ertaining  to 
the  religious  and  domestic  life  of  these  tribes.    The  collections  from  Mo- 
qoi  are  uniqae  and  valuable,  consisting  of  a  large  number  of  ancient 
earthenware  vessels  and  stone  implements.    Among  the  former  are  some 
very  handsome  vases  elaborately  decorated  with  unknown  designs,  and 
of  new  forms  in  structure  from  any  hitherto  found.    The  tribes  from 
whom  they  were  obtained  had  no  knowledge  of  their  ongin,  but  they 
were  in  all  probability  made  by  the  people  who  resided  in  a  village  of 
considerable  dimensions,  about  twelve  miles  east  of  Moqui,  called  by 
the  Navajos  Tally-hogan  or  singing  houses.    An  examination  of  this 
Yillage,  which  is  now  in  ruins,  revealed  immense  quantities  of  fragments 
•f  pottery,  on  all  of  which  were  designs  and  figures,  similar  to  those  on 
the  ancient  vessels  just  referred  to,  which  were  obtained  from  the  Mo- 


40  REPORT   OP   THE   SECRETARY. 

quis.  The  amoimt  of  material  secured  from  Moqai  was  qaite  large, 
aggregating  aboat  12,000  pounds.  A  map  of  great  accuracy  was  made 
of  the  seven  villages,  and  will  accompany  the  report  of  the  Bureau  to 
show  the  relative  positions  of  the  villages  of  this  province. 

The  collections  from  Zuiii  were  large  and  important,  amounting  in 
weight  to  21,000  pounds. 

Mr.  Mendeleff,  with  several  assistants,  completed  a  survey  of  Zuiii  for 
the  purpose  of  constructing  a  model  of  the  village  on  a  scale  of  five  feet 
to  the  inch.  This  model  was  completed  during  the  present  winter,  and 
is  now  on  exhibition  in  the  National  Museum.  The  area  covered  by 
Zufii  is  1,200  by  600  feet,  not  including  the  goat  and  sheep  corrals  and 
gardens,  which  occupy  a  much  larger  area.  The  model,  however,  will 
illustrate  all  those  features.  The  preparation  of  this  model  (which  in- 
cludes several  thousand  details)  by  Mr.  Mendeleff  required  much  labor 
and  skill.  It  is  prepared  in  papier-mach^,  and  presents  the  true  colors 
of  the  village  as  well  as  all  the  details. 

During  the  season,  Mr.  J.  K.  Hillers,  the  accomplished  and  skillful 
photographer  of  the  survey,  in  addition  to  the  geographical  and  geo- 
logical illustrations  made  by  him,  secured  a  large  number  of  finely  exe- 
cuted photographic  views  of  all  the  Moqui  villages  and  of  ZuQi,  as  well 
as  of  many  ruins  in  the  region  surrounding  them,  among  which  are  many 
character  sketches  of  the  people,  interiors  of  their  houses,  eagle  pens,  cor- 
rals, portraits  of  men,  women,  and  children,  also  many  views  of  the  people 
while  in  the  attitude  of  baking  pottery,  drying  meat,  dancing,  &c.  The 
work  was  not  completed ;  it  is  therefore  contemplated  to  make  further 
and  more  exhaustive  researches  in  these  regions  in  the  future. 

Some  years  ago  the  Smithsonian  Institution  had  two  Indians,  one 
named  Tichkematse,  a  Cheyenne,  and  the  other  Geo.  Tsarolf,  a  native 
of  the  Aleutian  Islands,  in  charge  of  the  ethnological  hall.  The  pres- 
ence of  these  Indians  in  the  room  attracted  much  attention,  especially 
as  they  were  able  to  explain  intelligently  the  functions  of  many  of  the 
implements  and  other  objects  from  a  personal  acquaintance  with  their 
use.  As  stated  in  the  last  report,  Tsaroff  died  of  consumption  in  1880, 
and  Tichkematse  returned  to  his  tribe  in  the  Indian  Territory,  where 
he  exercised,  in  the  interest  of  the  Smithsonian  Institution,  his  abilities 
as  a  taxidermist.  During  the  past  season,  at  the  request  of  Mr.  F.  H. 
Gushing,  he  was  ordered  to  Zuiii,  and  rendered  very  important  service 
as  an  assistant  in  making  ethnological  collections  under  the  direction 
of  Mr.  Gushing  and  of  Mr.  James  Stevenson. 

GOOPERATION  WITH  OTHER  ESTABLISHMENTS. 

Pacific  Mail  Steamship  Company. — Among  the  earliest  establishments 
to  co-operate  with  the  Smithsonian  Institution  in  its  work  of  exploration 
and  exchange  was  the  Pacific  Mail  Steamship  Gompauy ;  and  during  the 
past  year  the  Institution  has  been  indebted  to  the  president  and  officers 
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for  important  courtesies.  Gapt.  John  M.  Dow,  the  resident  agent  of  the 
company  at  Panama,  has  continaed  to  be  of  the  utmost  service  to  the 
Institution,  not  only  in  transmitting  valuable  collections,  but  also  in 
taking  charge  of  packages  of  books  and  specimens  to  and  from  the  Insti- 
tution. At  his  suggestion  the  president  of  the  company  has  kindly  of- 
fered the  facilities  of  the  line  to  any  explorer  we  may  wish  to  send  to 
investigate  the  natural  history,  and  especially  the  ichthyology,  of  Cen- 
tral America.  Arrangements  will  be  made  in  the  coming  year  to  take 
advantage  of  this  desirable  offer. 

Corcoran  Oallery  of  Art — One  of  the  departments  of  the  Smithsonian 
Institution,  as  designated  by  the  act  of  incorporation,  was  the  mainten- 
ance of  a  gallery  of  art.  On  the  establishment  of  the  Corcoran  Art 
Gallery,  with  ample  funds  for  the  acquisition  of  paintings,  engravings, 
and  statuary,  and  suitable  accommodations  for  their  display,  the 
Regents,  under  the  'authority  vested  in  them  by  Congress,  authorized 
the  transfer  to  that  establishment  of  the  collections  of  the  art  gallery; 
and  at  present  there  is  but  little  of  imx>ortance  in  the  Smithsonian 
building,  especially  since  the  delivery  to  the  Library  of  Congress  of 
the  valuable  collection  of  engra\ings  purchased  some  years  ago  by 
the  Institution  from  the  Hon.  George  P.  Marsh,  at  present  United 
States  minister  to  Italy.  The  Institution,  however,  still  retains  the 
series  of  busts  in  plaster  and  marble  of  eminent  historical  x)ersonage3 
Df  both  the  Old  and  the  New  World. 

Most  of  the  objects  in  the  art  department  were  derived  from  the  col- 
lections of  the  National  Institute  for  the  Promotion  of  Science,  an 
organization  which,  after  twenty  years'  existence,  expired  by  limitation 
of  charter,  in  accordance  with  which  its  property,  in  specimens,  books, 
&c.,  was  turned  over  to  the  Smithsonian  Institution.  Among  the 
paintings  transferred  was  a  full-length  portrait  of  General  Washington, 
painted  by  the  late  Mr.  Charles  W.  Peale.  By  authority  of  a  law 
of  Congress  this  was  sent  to  the  International  Exhibition  of  1876  in 
Philadelphia,  and  arranged  with  the  other  art  collections.  It  was 
subsequently  transferred  to  the  Jialls  of  the  Academy  of  Fine  Arts  in 
Philadelphia.  It  was,  however,  reclaimed  by  the  Institution  during 
the  past  year,  and  placed  in  the  Corcoran  Art  Gallery,  where  it  now 
remains.  The  ownership  of  this  picture  is  claimed  by  Mr.  Titian  E. 
Peale,  a  son  of  Mr.  Charles  W.  Peale,  its  painter,  and  his  claim  for 
compensation  is  now  before  Congress. 

Trbasury  Department. — Bevmue  Marine. — Reference  has  already 
been  made  to  the  co-ox>eration  of  the  Treasury  Department  in  the  scien- 
tific work  of  the  Institution,  in  instructing  Captain  Hooper  to  take  Mr. 
Nelson  on  board  the  ^'  Corwin  "  for  the  special  purpose  of  making  an 
investigation  of  the  ethnological  peculiarities  of  the  natives  of  St. 
Lawrence  Island.  In  many  other  cases  the  revenue  marine  has  ren- 
dered essential  assistance  to  science  by  its  co-operation.    Many  valuable 
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specimens  have  been  received  from  the  officers,  especiaUy  from  Gapt. 
O.  M.  ScammoD,  Captain  Hodgden,  Captain  White,  Gapt.  J.  O.  Baker, 
Captain  Howard,  and  numerous  others.  Indeed,  there  is  scarcely  an 
annnal  list  of  contributions  to  the  National  Museum  that  does  not  em- 
brace a  donation  of  greater  or  less  magnitude  from  that  office,  and  the 
archives  of  the  Smithsonian  Institution  have  ftrfther  been  enriched  by 
valuable  communications  on  natural  history  and  ethnological  subjects. 

As  another  example  of  co-operation,  mention  maybe  made  of  the  help 
extended  by  the  Institution  to  the  two  Doctors  Kraus,  gentlemen  sent 
to  America  in  the  early  part  of  the  year  1881  by  the  Geographical 
Society  of  Bremen  for  the  purpose  of  carrying  on  ethnological  and  bio- 
logical researches  on  the  Asiatic  shores  of  Behrings  Straits.  Com- 
mended to  the  Institution  by  Dr.  Lindeman,  and  others,  letters  of  in- 
troduction were  furnished  to  persons  in  San  Francisco,  and  a  permit 
was  obtained  from  the  Secretary  of  the  Treasury  authorizing  the  ship- 
ment of  ammunition  and  supplies  for  making  natural  history  collections. 
The  Smithsonian  Institution  also  fhmished  a  quantity  of  alcohol  for  the 
preservation  of  fishes  and  marine  invertebrates. 

These  gentlemen  embarked  on  a  schooner  at  San  Francisco,  and  were 
last  heard  from  at  St.  Lawrence  Bay  in  Siberia.  At  that  time  they  had 
secured  quite  a  number  of  specimens,  and  were  prosecuting  their  re- 
searches among  the  Tschuches. 

The  Coast  and  Oeodetio  Survey^  also  a  bureau  of  the  Treasury  Depart- 
ment, has  continued  its  favors  in  authorizing  the  officers  in  charge  of 
shore  parties  or  of  hydrographic  work  to  utilize  any  convenient  oppor- 
tunity at  their  command  in  collecting  specimens  for  the  National  Mu- 
seum. Very  valuable  collections  were  made  during  the  year  by  Com- 
mander Nichols,  in  charge  of  the  Coast  Survey  steamer  "  Hassler-i" 
These  embraced  fishes  and  reptiles  from  Mazatlan  and  elsewhere,  along 
the  coast  of  Lower  California,  from  Upper  California,  and  from  Alaska. 
Quite  a  number  of  new  species  of  fishes  have  already  been  described 
from  this  collection. 

In  previous  years  many  contributions  were  made  by  Lieut.  Wm.  P. 
Trowbridge,  Mr.  Wm.  H.  Dall,  and  others  of  the  Coast  Survey,  which 
are  among  the  most  important  accessions  to  the  National  Museum. 

In  this  connection  it  should  not  be  forgotten  that  the  recent  explora- 
tions by  Mr.  Alexander  Agassiz,  in  connection  with  the  physical  and 
natural  history  of  the  South  Atlantic  and  the  Gulf  of  Mexico,  have  been 
made  under  the  direct  patronage  of  the  Coast  Survey,  and  that  the  first 
series  of  all  collections,  embracing  many  new  and  rare  species,  are,  by 
law,  the  property  of  the  National  Museum. 

The  Light'Houee  Board  of  the  Treasury  Department  has  also  contin- 
ued its  aid.  This  has  been  extended  more  particularly  in  the  way  of 
instructions  to  keepers  of  light-houses  and  light-ships  to  make  observa- 
tions in  regaii"!  to  the  temperature  of  the  air  and  of  the  water  and  of  the 
occurrence  of  tiie  phenomena  of  migrations  of  marine  animals.    With 
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the  help  of  thermometers  famished  by  the  Fish  (Commission  or  the  Signal 
Office,  a  valuable  body  of  material  has  been  obtained,  throwing  impor- 
tant light  on  the  movements  of  fish  in  relation  to  their  physical  snr- 
roondings. 

NECROLOCW. 

DorlBg  the  year  1881 1  have  to  report  the  loss  by  death  of  two  among 
the  employ^  of  the  Smithsonian  Institution ;  one  of  these,  Mr.  John 
H.  Richard,  which  took  place  at  Philadelphia  on  the  18th  of  March ; 
the  other,  Miss  Maggie  Connor,  at  Washington,  on  the  20th  of  Novem- 
ber. Mr.  Richard  was  a  Frenchman  by  birth,  but  a  resident  for  many 
years  of  this  country,  and  for  a  long  time  occupied  a  prominent  position 
amongnatural  history  draughtsmen.  Originally  employed  by  Professor 
Holbrook  in  the  preparation  of  the  plates  of  his  great  works  on  the 
reptiles  and  fishes  of  South  Carolina,  he  entered  the  service  of  the 
Bmitlisonian  Institution  nearly  thirty  years  ago,  and  was  employed  for 
many  years  in  making  illustrations  of  reptiles  and  fishes  for  the  re- 
ports of  the  Pacific  Railroad,  the  Mexican  Boundary,  the  Wilkes  Ex- 
ploring expeditions,  &c.  Resigning  his  position,  he  for  some  years  en- 
gaged in  business  in  Philadelphia  as  a  colorist,  still  doing  more  or  less 
work  for  the  Institution.  Subsequently  he  resumed  his  old  situation, 
and  for  seven  or  eight  years  he  has  been  principally  employed  in  paint- 
ing casts  in  plluter  and  papier-mach6  of  American  fishes  and  cetaceans, 
the  white  work  having  been  done  under  the  direction  of  Mr.  Joseph 
Palmer.  The  excellence  of  these  representations  has  been  universally 
commended,  especially  as  exhibited  to  the  general  public  at  the  Inter- 
national Exhibition  in  Philadelphia  and  the  Fishery  Exhibition  in  Ber- 
lin. The  deatli  of  Mr.  Richard  leaves  a  gap  among  the  capable  natural- 
history  artists  of  this  country. 

Another  death  among  the  employes  of  the  Smithsonian  Institution 
was  that  of  Miss  Maggie  Connor,  who  died  of  consumption  on  the 
20th  day  of  November.  Her  father  was  one  of  the  earliest  employes  of 
the  Institution  and  died  in  its  service,  and  Miss  Connor  has  been  for 
many  years  connected  with  the  record  department  of  the  Museum. 

It  is,  perhaps,  proper  to  mention  also  the  death  of  Mr.  George  W. 
Riggs,  on  the  25th  day  of  August,  a  gentleman  who,  although  not  at 
the  time  immediately  associated  with  the  Institution,  had  long  been  its 
financial  agent,  and  who  has  rendered  many  very  important  services  in 
eonnection  with  his  profession  as  a  banker. 

miscellaneous. 

For  many  years  Mr.  Townend  Glover,  both  before  and  during  his  con- 
nection with  the  Department  of  Agricultnre,  was  engaged  in  preparing 
and  in  engravingon  copper,  in  time  outside  of  that  due  to  the  department, 
a  series  of  illustrations  of  the  economical  entomology  of  the  United 
States,  until  failing  health  and  the  almost  entire  loss  of  eyesight  pre- 
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vented  hie  further  action.  He  had,  however,  engraved  many  hundreds 
of  plates,  illustrating  the  life  history  of  the  insects  most  prominent  as 
beneficial  or  injurious  to  the  farmer.  Professor  Glover  published  a  por- 
tion only  of  this  work,  printing  at  his  own  expense  the  text  and  illus- 
trations. He  has  been  desirous  of  obtaining  help  from  the  government 
to  issue  the  complete  work,  but  so  far  has  been  unable  to  secure  the 
necessary  appropriation,  although  the  subject  has  been  warmly  recom- 
mended by  several  of  the  committees  on  agriculture.  Finding  it  neces- 
sary to  remove  to  Baltimore,  he  has  deposited  all  his  plates  in  fire-proof 
apartments  of  the  Institution,  subject  to  further  action.  It  is  very  de- 
sirable, in  the  interest  of  the  farmer  and  horticulturist,  that  this  work 
should  be  published  at  an  early  date,  and  the  immense  mass  of  practi- 
cal information  made  available. 

It  has  been  the  custom  of  the  Smithsonian  Institution  to  give  to 
eminent  American  men  of  science  letters  to  its  foreign  correspondents, 
commending  them  to  any  official  attentions  that  may  be  convenient, 
and  requesting  for  them  the  privileges  of  libraries  and  museums.  Dur- 
ing the  year  1881  such  letters  were  given  to  Dr.  J.  S.  Billings  of  the 
Medical  Department  of  the  Army,  a  member  of  the  N"ational  Board  of 
Health,  who  visited  Europe  on  official  business  connected  with  the 
latter  establishment,  and  to  Dr.  Durgin,  President  of  Hillsdale  College, 
Michigan. 

INTERNATIONAL  EXHIBITIONS,  ETC. 

Beference  was  made  in  the  report  for  1880  to  the  part  taken  by  the 
National  Museum  and  the  United  States  Fish  Commission  in  the  Inter- 
national Fishery  Exhibition,  held  at  Berlin  in  the  spring  of  1880.  The 
collections  sent  to  Berlin  have  all  been  returned  and  restored  to  their 
places.  The  reports  of  this  exhibition  by  various  foreign  countries  have 
been  received,  and  all  unite  in  referring  to  the  display  made  by  the 
National  Museum  and  Fish  Commission  as  being  by  far  the  best  and 
most  instructive  of  all,  this  being  corroborated  by  the  receipt  of  the 
highest  awards.  The  grand  prize,  a  silver  gilt  vase  of  beautiful  design 
and  of  great  cost,  was  made  personally  to  your  Secretary  as  head  of  the 
United  States  Fish  Commission,  and  an  aet  of  Congress  was  passed 
authorizing  him  to  receive  it  free  of  the  duty,  which  alone  would  have 
amounted  to  about  one  thousand  dollars.  He  has  presented  it  to  the 
National  Museum,  of  which  it  will  doubtless  constitute  an  attractive 
object. 

A  second  exhibition  in  which  the  Smithsonian  took  part  was  that  of 
the  International  Electrical  Convention,  held  in  Paris  in  August,  1881. 

A  series  of  the  publications  of  the  Institution,  relating  to  electricity, 
was  transmitted  and  placed  in  charge  of  the  American  commissioner, 
Hon.  George  Walker.  The  appreciation  by  the  jury  of  the  services  of 
Pofessor  Henry  to  electrical  science  by  his  discoveries  and  of  the  Institu- 
tion by  its  publications  was  shown  by  the  grant  of  one  of  the  highest 


REPORT  OF   THE   SECRETARY.  45 

awards,  Damelj,  the  Diploma  of  Honor.  The  American  representatives 
at  the  exhibition  were  Mr.  Walker,  commissioner-general,  Prof.  George 
F.  Barker,  commissioner  expert,  &c. 

The  occasion  of  the  International  Electrical  Congress  in  Paris  daring 
the  past  summer  was  embraced  by  the  French  Government  for  bringing 
together  a  commission  in  relation  to  the  forthcoming  transit  of  Yenns, 
and,  at  the  request  of  the  State  Dei)artment  for  a  nomination  of  an 
American  known  to  be  in  Paris,  the  name  of  Prof.  G.  F.  Barker  was 
suggested  by  the  Institution  as  a  suitable  representative  on  the  part  of 
the  United  States.  Although  not  an  astronomer.  Professor  Barker  is 
well  known  as  a  most  accomplished  physicist,  and  able  to  take  part  in 
any  general  discussion  of  matters  and  system  of  co-operation. 

International  Congress  of  Americanists, — An  international  association 
devoted  to  recovering  data  in  regard  to  the  early  history  of  the  Amer- 
icas has  for  many  years  held  its  sessions  annually  in  the  different  capi- 
tals of  Europe,  that  for  1881  being  held  at  Madrid,  under  the  sx)ecial 
patronage  of  His  Majesty  King  Alfonso.  The  Smithsonian  Institution 
was  invited  to  take  an  interest  in  this  association  by  collecting  sub- 
scriptions and  issuing  tickets  of  membership.  The  proceedings  of  the 
meeting  have  not  yet  been  published.  It  has  been  suggested  that  an 
in\itation  be  extended  by  the  President  of  the  United  States  to  have 
one  of  the  forthcoming  meetings  of  the  association  held  in  this  country, 
and  that  the  hospitalities  of  the  nation  be  extended  by  an  appropriation 
by  Congress  for  the  expenses  of  oceanic  travel.  This  matter  will  prob- 
ably come  up  for  the  consideration  of  the  government  at  the  proper 
time. 

International  Oeographical  Congress. — Another  international  conven- 
tion which  took  place  during  the  summer  was  that  of  the  Geographi- 
cal Congress  at  Venice.  The  publications  of  the  Smithsonian  Institu- 
tion and  of  the  United  States  Fish  Commission,  as  far  as  they  bear  ux>on 
geographical  explorations  and  discovery,  were  presented,  and  the 
United  States  was  ably  represented  by  Capt.  George  M.  Wheeler, 
United  States  Engineers,  a  gentleman  well  known  for  the  magnitude 
and  importance  of  his  explorations  under  the  War  Department. 

EXTERNAL  RELATIONS  OF  THE  SMITHSONIAN  INSTITUTION. 

The  Smithsonian  Institution  occupies  a  somewhat  peculiar  position 
in  its  general  relationships.  Provided  by  the  liberality  of  a  foreigner 
with  funds  for  carrying  out  its  own  special  work,  and  charged  by  the 
gOTemmentwith  additional  duties,  for  which  means  are  provided  by  Con- 
gress, it  has  relations  on  the  one  side  to  private  or  si)ecial  establish- 
ments, and  on  the  other  to  those  of  the  home  and  foreign  governments. 
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In  its  purely  Smithsonian  operations,  it  may  be  designated  as  exercis- 
ing all  the  functions  of  a  great  society,  such  as  the  Boyal  Society  of 
London,  the  academies  of  St.  Petersburg,  Berlin,  Vienna,  &c.,  with- 
out any  members,  the  work  being  done  by  a  purely  official  bureau.  In 
one  relationship  or  another  it  publishes  results  ]  it  superintends  a  great 
museum  and  library  and  gallery  of  art ;  it  maintains  a  laboratory ;  it 
conducts  a  system  of  international  exchanges,  in  which  its  associates 
are  directly  in  communication  with  bureaus  of  foreign  governments. 
For  the  United  States  Government  it  supervises  the  National  Museum 
and  the  international  system  of  exchanges.  It  also  acts  in  a  measure 
as  a  scientific  adviser  of  the  governtnent  in  receiving  questions  for  so- 
lution, making  chemical  and  other  investigations  of  material,  nominat- 
ing experts  or  agents,  in  connection  with  scientific  work,  &c.,  its  fa- 
cilities being  always  at  the  command  of  either  Congress  or  the  depart- 
ments. 

UNITED  STATES  FISH  COMMISSION. 

ITS  GENERAL  OBJECTS  AND  EBSULTS. 

My  appointment,  at  the  commencement  of  its  operations  in  1871,  to 
the  charge  of  the  United  States  Fish  Commission,  has  rendered  it  ex- 
pedient to  give  some  account  of  its  operations  year  by  year  in  the  an- 
nual report  of  the  Smithsonian  Institution. 

Although  commencing  in  the  year  mentioned  on  a  very  small  scale, 
the  demands  of  the  public  and  the  will  of  Congress  have  caused  a  no- 
table extension  each  year,  until  at  the  present  time  the  commission  con- 
stitutes a  very  important  factor  in  the  operations  of  the  government, 
fairly  comparable,  so  &r  as  the  food  problem  is  concerned,  with  the 
Department  of  Agriculture. 

The  two  branches  into  which  the  work  of  the  Commission  is  divided, 
namely,  that  of  the  investigation  of  the  condition  of  the  fishing  and 
the  fisheries,  and  the  propagation  of  food  fishes,  have  been  explained 
heretofore,  and  with  especial  fullness,  in  the  report  of  the  Institution 
for  1880,  so  as  to  render  it  unnecessary  to  go  into  the  same  detail  at 
the  present  time. 

For  the  purpose  of  continuing  the  investigations  into  the  condition 
of  the  fisheries,  Wood's  Holl — ^the  locality  where  the  first  work  of  the 
Commission  was  begun  in  1871,  and  continued  in  1875 — was  selected. 
This  point  of  the  coast  offers  exceptional  advantages  as  a  center  of  in- 
vestigation, mainly  owing  to  the  conveniences  placed  at  the  service  of 
the  Commission  by  the  Light-House  Board,  in  the  form  of  a  suitable 
building  for  a  laboratory  and  store-room,  and  wharfage  for  the  small 
boats.  The  waters  in  the  vicinity  are  also  exceptional  in  their  purity 
and  in  the  abundance  of  animal  life ;  and  the  point  itself  is  central^ 
permitting  ready  departure  to  any  desired  localiity. 

^s  JD  18S0,  the  ^'  Fish  Hawk,"  the  hatching  steamer  of  the  Commis- 
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non,  was  used  for  the  off-shore  researches  and  in  her  complete  equip- 
ment of  apparatus  answered  every  demand.  The  vessel  was  still  in 
command  of  Gapt  Z.  L.  Tanner,  an  accomplished  naval  officer,  who 
w€ks  not  only  competent  to  take  charge  of  the  vessel  in  all  matters  of  de- 
tail, but  by  his  thorough  knowledge  of  mechanical  appliances,  and  his 
inventive  powers,  was  able  to  devise  many  very  important  improve- 
ments in  the  machinery  necessary  for  carrying  on  the  work. 

The  officers  and  crew  of  the  vessel  were  supplied,  as  before,  by  the 
Navy  Department,  in  accordance  with  the  law  of  Congress.  The  only 
change  in  the  detail  of  officers  was  the  replacing  of  Engineer  Boggs 
by  Engineer  Bailey. 

Fuller  reference  will  be  made  in  another  part  of  this  report  to  the 
work  of  the  *'Fish  Hawk''  in  connection  with  the  hatching  of  food 
fishes.  The  vessel  was  first  employed  in  this  capacity  in  Albemarle 
Sound,  and  afterward  in  the  Susquehanna  Eiver,  two  of  the  stations  for 
the  propagation  of  shad.  She  afterward  proceeded  to  Chesapeake  Bay 
and  engaged  in  experiments  looking  towards  the  artificial  propagation 
of  the  Spanish  mackerel. 

During  the  two  previous  seasons  of  occupation  of  the  Wood's  Holl 
station  by  the  Fish  Commission  a  very  thorough  investigation  was  made 
of  the  inshore  localities,  the  whole  of  Vineyard  Sound,  Buzzard's  Bay, 
aod  other  adjacent  portions  having  been  thoroughly,  explored  in  the 
"Blae  Light"  and  other  smaller  vessels ;  it  was  therefore  determined  to 
coDtiuue  tbe  work  commenced  at  Newport  in  18S0  along  the  eastern  edge 
of  the  continental  plateau  representing  the  hundred-fathom  line.    This 
plateau,  as  has  been  explained  in  previous  reports,  extends  along  the 
Atlantic  coast  of  the  United  States  to  a  distance,  for  the  most  part,  of 
from  75  to  100  miles,  being  however  considerably  narrower  off  Cape 
Hatteras.    The  depth  of  water  increases  very  gradually  to  one  hundred 
fathoms,  not  much  faster  in  most  cases  than  one  fathom  to  the  mile, 
affording  a  level  almost  equal  to  that  of  a  western  prairie.    On  reach- 
ing the  limit,  however,  the  descent  is  very  abrupt,  sometimes  amount- 
ing to  1,000  fathoms,  or  considerably  over  a  mile,  in  a  few  miles.    Along 
the  edge  of  this  precipice  animal  life  occurs  in  vast  profusion,  both  as  to 
the  number  of  individuals  and  of  sx>ecies,  thus  furnishing  a  very  inter- 
esting field  of  research  in  the  matter  of  general  natural  history,  as  well 
as  in  regard  to  the  occurrence  and  distribution  of  valuable  food  fishes. 
The  first  cruise  of  the  '^  Fish  Hawk"  to  this  ground  in  1881  was  made 
on  the  15th  July,  followed  by  others  at  intervals  of  about  once  a  week 
through  the  summer.    As  the  ^^  Fish  Hawk  "  had  been  built  for  inshore 
work,  and  not  with  reference  to  standing  rough  weather  outside,  it  was, 
ol  oourse,  necessary  to  watch  carefully  the  opportunity  of  slipping  out 
under  £eivorable  auspices,  the  dredge  and  trawl  not  being  capable  of 
Wing  used  to  advantage  in  a  rough  sea. 
Very  valuable  service  was  rendered  by  the  Signal  Office  in  Washing- 
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ingtou  in  this  connection  by  furnishing  information  as  to  expected 
atorms  in  advance  of  their  publication  in  the  daily  newspapers.  The 
vessel  usually  started  out  in  the  afternoon  of  one  day  and  reached  the 
desired  ground  by  daylight  of  the  following  morning ;  then,  after  spend- 
ing the  day  in  dredging,  returned  the  next  night,  reaching  its  berth  the 
following  morning,  or  usually  after  an  absence  of  from  thirty-six  to 
forty  eight  hours, 

The  work  in  the  laboratory  at  Wood's  HoU  commenced  on  the  8th 
July  and  continued  until  the  middle  of  September.  I  remained  until 
the  4th  October,  after  which  I  returned  to  Washington. 

As  in  previous  years,  Prof.  A.  E.  Yerrill,  of  Yale  College,  had  charge 
of  the  collections  and  researches  into  the  iu  vertebrates,  assisted  spec- 
ially by  Mr.  Eichard  Rathbun,  Mr.  Sanderson  Smith,  Mr.  B.  F.  Koons, 
and  Mr.  E.  A.  Andrews.  Prof.  L.  A.  Lee,  of  Bowdoin  College,  Maine, 
as  a  volunteer,  rendered  essential  aid. 

The  fishes  were  in  charge  of  Dr.  T.  H.  Bean,  of  the  National  Museum, 
•assisted  by  Mr.  Peter  Parker,  of  Washington. 

The  results  of  the  season^s  work  were  very  satisfactory. 

The  locality  of  the  tile- fish  ground — the  new  food  fish  discovered 
within  the  last  few  years,  and  referred  to  in  a  previous  report — was  re- 
visited, and  numerous  specimens  obtained  for  the  purpose  of  testing 
their  eatable  qualities.  Other  species  of  rare  fishes — quite  a  number 
new  to  science — were  secured.  Very  large  collections  of  invertebrates 
were  made,  including  many  of  great  rarity,  a«  well  as  a  number  of 
nndescribed  species,  while  abundant  material  was  obtained  in  all  de- 
partments for  distribution  by  the  Smithsonian  Institution  to  colleges 
and  academies  throughout  the  country,  and  for  exchange  with  foreign 
museums. 

The  "  Fish  Hawk ''  made  some  interesting  deep-sea  collections  on  her 
return  to  Washington,  where  she  arrived  in  the  early  part  of  October. 
Her  services  were  again  called  into  requisition  in  the  celebration  of  the 
capture  of  Yorktown,  having  been  tendered  to  and  accepted  by  the 
Secretary  of  War  for  his  special  service  and  that  of  his  staff. 

As  usual  at  the  summer  stations  of  the  Commission,  there  were  numer- 
ous visitors  at  Wood's  Holl  during  the  summer,  among  them  several 
naturalists,  who  desired  to  make  special  investigations  in  their  respec- 
tive branches. 

The  fact  that  the  entire  coast  of  the  eastern  United  States  from  the 
Bay  of  Fundy  to  Long  Island  Sound  has  now  been  thoroughly  explored 
by  the  Fish  Commission,  and  the  geographical  distribution  of  the  various 
apecies  of  marine  animals  ascertained,  renders  it  desirable  to  fix  i)er- 
manently  upon  a  station  where  the  necessary  appliances  for  stomge  of 
material  for  fitting  out  the  exploring  vessels  can  be  kept,  and  where  in- 
vestigation of  the  animal  life  can  be  prosecuted  to  the  best  advantage, 
and  also  from  which  easy  access  can  be  had  to  any  part  of  the  North 
Atlantic  Ocean.    Believing  that  all  these  requirements  are  met  at 
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Wood's  Holl,  and  finding  that  the  accommodations  so  liberally  furnished 
by  the  Light-House  Board  would  not  be  sufficient  for  the  enlarging  scale 
of  \rorky  I  was  able  to  make  provisional  arrangements  during  the  sum- 
mer looking  towards  the  erection  of  a  station  in  the  Wood's  Holl  great 
harbor. 

The  great  harbor  of  Wood's  Holl,  although  somewhat  obstructed  by 
rocks,  is  yet  capable  of  being  made,  at  moderate  exx)ense,  one  of  the 
most  important  of  those  on  the  coast,  being  the  only  one  between  New- 
port and  Provincetown  in  which  vessels  of  large  draught  can  enter  and 
be  secure  against  storms  from  any  quarter.  There  are  several  shoal- 
water  harbors  within  the  district  mentioned,  which  are,  however, 
usually  untenable  during  storms  from  a  particular  direction.  A  vessel, 
however,  once  in  Wood's  Holl  harbor  is  perfectly  safe  from  any  danger 
from  storm. 

One  of  the  obstructions  to  the  practical  use  of  the  harbor  for  this 
purpose  is  a  reef  running  out  to  a  considerable  distance  fh)m  the  north 
side.  Upon  this  vessels  are  liable  to  be  wrecked,  and  the  idea  of  hav- 
ing this  obstacle  removed  has  frequently  been  entertained  by  persons 
interested.  The  expense,  however,  would  be  very  great,  and  it  was 
fonnd  to  be  much  cheaper  to  mark  the  reef  by  a  pier  built  over  it,  and 
in  so  doing  protect  the  only  vulnerable  part  of  the  inner  harbor  from 
the  swell  coming  from  the  south,  thus  assuring  entire  security  to  ves- 
sels behind  it.  As  this  work,  besides  being  greatly  in  the  interest  of 
commerce,  promised  to  meet  all  the  requirements  as  a  wharf  for  the  ves- 
sels of  the  United  States  Fish  Commission,  it  was  determined  to  ob- 
ain,  if  possible,  the  adjacent  land  for  the  purpose  of  erecting  the  neces-t 
sary  buildings,  and  as  it  is  practically  very  difficult  to  secure  an  appro- 
priation from  Congress  to  buy  land,  several  parties  agreed  to  furnish 
the  funds  necessary  to  purchase  this  land  and  present  it  to  the  United 
States.  A  provisional  agreement  was  therefore  made  with  the  proprie- 
tors to  sell  the  adjacent  shore  in  the  event  of  an  appropriation  being 
made  by  Congress  for  the  engineering  work. 

In  connection  with  the  pier  it  is  proposed  to  construct  basins  for  the 
reception  of  fish,  in  which  they  can  be  penned  until  their  eggs  are  ripe 
enough  to  be  removed  and  treated  artificially.  I  trust  that  I  may  be 
able  in  the  report  for  1882  to  chronicle  the  successful  accomplishment 
of  these  various  measures  and  the  actual  working  of  the  station. 

The  second  branch  of  the  work  of  the  Fish  Commission — that  of  the 
hatching  of  fish — ^has  been  carried  on  during  the  year  with  increasing 
and  eminent  success. 

The  first  division  of  the  work  to  be  mentioned  is  that  relating  to  the 
carp,  a  food  fish,  the  best  varieties  of  which  were  first  introduced  into 
the  United  States  by  the  United  States  Fish  Commission,  and  have 
been  distributed  very  extensively  to  all  parts  of  the  country  during  the 
year.  The  principal  station  oi  production  is  in  the  ponds  in  the  vicinity 
of  the  Washington  Monument,  in  Washington  City,  and  from  them  many 
S.  Mm.  109 i 
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thousands  bave  been  seut  out  through  all  parts  ot*  the  United  States, 
this  work  being  done  either  by  shipments  in  passenger  trains  under  the 
direction  of  messengers,  or  by  car  loads.  Much  apprehension  of  loss 
was  excited  by  the  ice  gorge  of  the  Long  Bridge,  at  Washington,  on  the 
12th  February,  1881,  by  which  the  waters  of  the  Potomac  were  backed 
ui>  so  as  to  completely  flood  the  carp  ponds.  Fortunately,  however,  the 
grounding  of  the  floating  ice  on  the  exterior  limits  of  the  ponds  seemed 
to  have  the  effect  of  preventing  the  flsh  from  escaping ;  at  least,  careful 
examinations  induced  the  belief  that  no  considerable  number  had  been 
lost. 

The  collecting  of  the  eggs  of  the  shad,  and  the  hatching  out  and 
distribution  of  the  young  fish,  were  also  carried  on  throughout  the  year 
on  a  very  large  ^ale.  The  three  principal  stations  were  Albemarle  Sound, 
the  Poiomac  River,  and  the  Susquehanna.  The  ''Fish  Hawk"  was 
first  dispatched  to  Avoca,  Albemarle  Sound,  passing  through  the  Chesa- 
peake and  Albemarle  Canal,  for  the  purpose,  arriving  the  end  of  March. 
The  steamer  '^  Lookout,"  in  charge  of  Lieutenant  Wood,  was  also  dis- 
patched to  Albemarle  Sound  in  March,  and  the  two  vessels  were  engaged 
for  several  weeks  in  the  operation  of  hatching  shad ;  after  which  work 
was  transferred  to  the  Potomac  River.  By  the  courtesy  of  the  Navy 
Department  and  the  authority  of  the  commandant  of  the  navy-yard, 
the  principal  station  was  made  in  the  boat-house  of  the  yard,  to  which 
the  eggs  were  brought  by  the  **  Lookout "  from  the  seine-hauling  localities 
down  the  river.  The  "  Fish  Hawk"  was  engaged  also  for  a  time  on  the 
Potomac  in  similai-  work.  Battery  Island,  on  the  Susquehanna,  was  also 
utilized  in  a  like  connection,  and  many  eggs  hatched  out  both  there  and 
on  the  "  Fish  Hawk",  which  was  for  the  greater  part  of  the  time  anchored 
some  miles  distant,  in  the  northeast  run.  The  shad  thus  obtained  were 
sent  into  almost  every  State  of  the  Union,  and  very  greatly  to  the 
satisfaction  of  the 'inhabitants.  The  total  number  distributed  amounted 
to  many  millions. 

As  in  previous  years,  the  obtaining  and  distributing  of  eggs  of  the 
California  salmon  were  also  carried  on  on  a  very  large  scale  at  the 
station  on  McCloud  River  in  California.  Many  millions  of  eggs  were 
distributed  throughout  all  parts  of  the  United  States,  and  a  number 
sent  to  foreign  countries  in  response  to  official  requests  to  that  effect. 
As  usual,  several  millions  of  the  young  fish  w^ere  hatched  and  planted 
in  the  Sacramento  River  for  the  purpose  of  keeping  up  the  supply.  The 
batching  station  itself  had  been  destroyed  by  flood  during  the  previous 
winter,  but  a  special  appropriation  having  been  made  by  Congress  for 
rebuilding  it,  the  money  was  received  in  time  to  make  the  station  avail- 
able for  this  purpose. 

The  collecting  of  eggs  of  the  Atlantic  salmon  was  continued,  as  here- 
tofore, at  the  station  near  Bucksport,  on  Penobscot  Bay,  in  Maine,  and 
the  eggs  obtained  were  distributed,  for  the  most  i)art,  to  State  fish  com- 
missioners, to  be  hatched  out  and  planted  at  their  discretion. 


REPORT   OF   THE   SECRETARY.  51 

The  work  connected  with  the  land-locked  salmon  was  continued  at 
Grand  Lake  Stream,  and  many  eggs  secared. 

The  moltiplication  of  white  fish  constitnted,  for  the  first  time,  an  im- 
portant branch  of  the  labors  of  the  Commission.  For  this  purpose  a 
station  was  established  at  Northville,  Mich.,  under  the  charge  of  Mr. 
Frank  N.  Clark,  who  obtained  the  eggs  required  in  the  Detroit  fiiver. 
Lake  Erie,  and  Lake  Huron.  Some  18,000,000  of  eggs  were  secured  and 
distributed,  and  nearly  all  were  returned  to  the  waters  from  which  they 
were  originally  taken.  Some  were  seut  to  various  smaller  lakes,  and  a 
few  to  localities  in  Europe. 

The  species  of  fish  enumerated  above  represent  the  most  important 
objects  of  attention  and  action  of  the  Commission,  although  some  work 
has  been  done  in  connection  with  the  multiplication  of  the  California 
trout,  the  brook  trout,  the  striped  bass,  the  Spanish  mackerel,  and  the 
oyster.  Full  details  in  regard  to  all  these  points  will  be  found  in  the 
report  of  the  United  States  Fish  Commission. 

Before  dosing  this  subject  brief  reference  may  be  made  to  an  impor- 
tant improvement  in  the  method  of  distributing  the  young  fish  on  the 
part  of  the  Commission.  Heretofore  this  has  been  done  by  messengers 
in  charge  of  a  certain  number  of  cans  containing  young  fish,  and  travel- 
ing in  baggage  cars  or  express  trains.  Although  the  railroads  have 
almost  uniformly  been  extremely  courteous  and  liberal  in  their  co-opera- 
tion  with  the  Commission,  allowing,  without  extra  charge,  the  trans- 
portation of  as  many  as  from  twelve  to  sixteen  large  cans  of  fish,  yet 
that  mode  of  distribution  was  found  inadequate  to  the  requirements, 
and  the  experiment  was  accordingly  tried  of  fitting  up  a  car  as  a  re- 
frigerator, in  which  a  much  larger  supply  of  fish  could  be  carried  and 
kept  at  a  uniform  temperature  sufficiently  low  to  prevent  injury  to 
the  fish  by  the  summer's  heat.  Accordingly,  by  authority 'of  Mr. 
Isaac  Hinckley,  president  of  the  Philadelphia,  Wilmington  and  Bal- 
timore Railroad  Company,  one  of  the  baggage  cars  of  the  company 
was  altered  to  a  refrigerator  car  of  the  Ridgway  patent  under  the  di- 
rection of  the  patentee.  This  has  been  tested  and  found  to  answer 
an  admirable  purpose  by  the  delivery  of  the  young  fish  at  the  most 
remote  points  practically  without  any  loss. 

FISHERIES  CENSUS. 

In  my  report  for  1880  I  presented  in  considerable  detail  an  account 
of  the  arrangement  made  with  General  Francis  A.  Walker,  Superin- 
tendent of  the  Census,  by  which  the  investigation  of  the  fisheries  of 
the  United  States  was  undertaken  as  the  joint  enterprise  of  the  United 
States  Fish  Commission  and  Census  Bureau.  This  investigation  was 
to  be  made  as  complete  as  possible,  statistically,  historically,  and  with 
regard  to  the  methods  employed  at  the  present  time  in  the  fishery  indus- 
Mes.    The  preparation  of  a  statistical  and  historical  report  upon  the  fish- 
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eries,  to  form  one  of  the  series  to  be  presented  by  the  Saperintendent  of 
the  Census  as  the  result  of  his  investigations  in  1880,  has  been  the  main 
object  of  the  work ;  bat  in  connection  with  this  statistical  work^  extensive 
investigation  into  the  methods  of  the  fisheries,  into  the  distribution  of 
the  fishing  grounds,  and  thenatural  history  of  useful  aquatic  animals,  has 
been,  and  is  being,  carried  on.  The  direction  of  tliis  investigation  from 
the  start  has  been  confided  to  Mr.  O.  Brown  Gk>ode,  who  was  appointed 
agent  of  the  Census  Office,  and  has  been  carrying  on  the  work  in  addi- 
tion to  the  performance  of  his  duties  in  connection  with  the  National 
Museum. 

The  work  began  on  July  1, 1879,  and  the  final  report,  it  is  hoped^ 
will  be  ready  for  publication  as  early  as  February,  1882.  The  scheme 
of  investigation  and  the  methods  of  inquiry  are  described  at  length  on 
pages  78, 79  of  my  report  for  1880,  and  in  this  place  it  seems  neces- 
sary only  to  mention  under  the  head  of  each  district  the  names  of  the 
persons  employed  and  the  dates  during  which  the  investigation  was 
carried  on.  The  districts  and  departments,  twenty-four  in  number, 
have  been  covered  as  follows : 

I.  Coast  of  Maine  east  of  Portland,  by  E.  E.  Earll  and  Capt.  J.  W. 
Collins,  from  August  1  to  October,  1879,  and  from  July  29  to  October 
20, 1880. 

II.  Portland  to  Plymouth  (except  Cape  Ann)  and  eastern  side  of 
Buzzard's  Bay,  by  W.  A.  Wilcox,  from  September  2, 1879,  to  March  1, 
1881. 

III.  Cape  Ann,  by  A.  Howard  Clark,  from  September,  1879,  to  No- 
fember«  1880. 

IV.  Cape  Cod,  by  F.  W.  True,  from  July,  1879,  to  October,  1879,  and 
during  September  and  October  of  1880. 

V.  Provincetown,  by  Capt.  N.  E.  Atwood,  from  August,  1879,  to 
August,  1880. 

YI.  Bhode  Island  and  Connecticut,  west  to  the  Connecticut  Biver, 
by  Ludwig  Kumlien,  from  August  16  to  October  16,  1880. 

YII.  Long  Island  and  north  shore  of  Long  Island  Sound  and  west 
to  Sandy  Hook,  by  Fred.  Mather,  from  August  1,  1879,  to  July,  1881. 

VIIL  New  York  City,  by  Bamet  Phillips,  from  January,  1880,  to 
July,  1881. 

IX.  Coast  of  New  Jersey,  by  B.  E.  Earll,  during  December,  1880. 

X.  Philadelphia,  by  C.W.  Smiley  and  W.  V.  Cox,  during  November, 
1880. 

XI.  Coast  of  Delaware,  by  Capt.  J.  W.  Collins,  during  December, 
1880. 

XIL  Baltimore  and  the  oyster  industry  of  Maryland,  by  B.  H.  Ed- 
munds, at  various  intervals  during  1880. 

XIII.  Atlantic  coast  of  Southern  States,  by  B.  E.  Earll,  from  Janu- 
ary to  July,  1880. 

XIV.  Gulf  coast,  by  Silas  Stearns,  from  August,  1879,  to  July,  1880, 
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XV.  Ckmst  of  GaUfornia,  Oregon,  and  Washington  Territory,  by  Prof. 
D.  S.  Jordan  and  0.  H.  Gilbert,  from  January,  1880,  to  January,  1881. 

XVL  Puget  Sound,  by  James  6.  Swan,  from  January,  1880,  to  Jan- 
uary, 1881. 

XVII.  Alaska  seal  fisheries,  by  Dr.  T.  H.  Bean,  from  June  to  Octo- 
ber, 1880. 

X  VIIL  Great  Lakes  fishery,  by  Ludwig  Kumlien,  from  August,  1870, 

to  August,  1880. 

XIX.  Biver  fisheries  of  Maine,  by  G.  G.  Atkins,  during  1880. 

XX.  The  shad  and  alewife  fisheries,  by  Gol.  Marshall  McDonald,  from 
October,  1879,  to  July,  1881. 

XXI.  Oyster  fisheries,  by  Ernest  Ingersoll,  from  September,  1879,  to 
July,  1881. 

XXII.  Lobster  and  crab  fisheries,  by  Bichard  Eathbun,  from  Jan- 
uary, 1880,  to  July,  1881. 

XX  ITT.  Turtle  and  terrapin  fisheries,  by  F.  W.  True,  from  October, 
1880,  to  July,  1881. 

XXIV.  The  seal,  sea  elephant,  and  whale  fisheries,  by  A.  Howard 
Clark,  from  November,  1880,  to  February,  1881. 

BespectfoUy  submitted. 

SPENGEE  F.  BATED, 
Secretary  of  the  Smithsonian  Institution. 
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REPORT  ON  THE  OPERATIONS  OF  EXCHANGES. 

By  Geobge  H.  Boehmer. 

The  increase  in  the  number  of  "foreign  correspondents"  of  the  Insti- 
tution since  the  publication  of  the  last  printed  list,  corrected  to  Jan- 
uary, 1878,  together  with  numerous  changes  in  organizations,  has  ren- 
dered necessary  the  preparation  of  a  new  edition  of  the  pamphlet  list 
oroQght  down  to  the  end  of  the  past  year.  This  has  involved  the  dis- 
tribution of  a  circular^ of  formal  inquiries  to  each  of  our  correspondents, 
and  considerable  labor  in  the  compilation  of  the  information  obtained 
from  the  replies.  The  new  "  List  of  foreign  correspondents,''  corrected 
to  January,  1882,  has  been  carefully  transcribed,  and  is  now  in  the  hands 
of  the  printer.  The  original  replies  received  have  been  arranged  and 
bound  in  volumes,  so  as  to  be  readily  accessible  for  reference  at  any  time. 

In  addition  to  this  list,  card  catalogues  have  been  prepared,  showing 
at  a  glance,  besides  the  name  of  each  institution,  the  date  of  its  estab- 
lishment, and  the  total  number  of  volumes  in  its  library,  how  many  ot 
these  are  Smithsonian  publications,  and  designating  the  number  of  vol- 
linjes  of  the  various  series,  and  in  this  catalogue  it  is  intended  to  enter 
tbe  Smithsonian  publications  to  be  sent  successively  to  the  establish- 
ment. 

Another  card  catalogue  has  been  commenced,  in  which  it  is  intended 
to  show : 

1.  The  date  of  receipt  of  packages  for  any  society,  designating  the 
name  of  the  sender  and  the  contents  of  the  parcels,  if  possible,  and  for 
this  purpose  it  is  earnestlj'  requested  that  all  packages  to  be  forwarded 
through  the  Smithsonian  Institution  should  have  the  name  of  the 
sender  and  the  contents  plainly  marked  on  the  wrapper. 

2.  The  date  of  transmittal,  giving  the  number  of  the  respective  in- 
voice and  of  the  box  containing  the  parcel ;  and 

3.  The  date  of  acknowledgment  by  the  consignee. 

This  will  necessarily  increase  the  labor  of  the  working  force,  but  it 
18  hoped  will  promote  the  eflSciency  of  the  system  also,  and  facilitate 
by  this  series  of  checks  the  tracing  of  any  miscarried  parcel. 
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The  Smithsonian  Institution,  through  its  international  exchange,  is  at 
present  in  correspondence  with  2,908  societies,  located  as  follows : 


AFRICA. 

Algeria 9 

Asores  1 

Cape  Colonies 6 

Egypt 8 

Liberia. 2 

Madeira 1 

Malta 1 

Mauridns  6 

Mozambiqae 1 

St.  Helena 2 


AMXBICA. 

British  America : 

Canada 23 

Manitoba 1 

New  Bronswick 3 

Newfoundland 1 

NovaScotia 5 

Central  Amerioa: 

Costa  Bica 1 

Gnatemala 2 


Mexico: 
Mexico . 


23 


W^t  Indies : 

Bahamas I 

Barbadoes I 

Cuba 8 

Ooodelonpe 1 

Jamaica 1 

Trinidad 1 

Turk's  Island I 

South  America : 

Argentine  Kepablio 17 

Dofiria I 

Brazil 10 

British  Oniana 3 

Chili   12 

Colnmbia 3 

Dutch  Oniana 2 

Ecuador I 

Pacagnaj I 

Peru 4 

TJruguay 5 

Venezuela 8 


36 


33 


3 


23 


14 


62 


ASIA. 

China 8 

India 39 

Japan 8 

Java 7 

Philippine  Islands 3 

Strait  Settlements 3 

AUfiTSALABIA.  ^ 

New  South  Wales 15 

Queensland 4 

South  Australia 8 

Tasmania. 7 

New  Zealand 27 

Victoria 20 

West  Australia l 

BUBOPB. 

AuKtria-Hungary 172 

Belgium 115 

Bulgaria l 

Denmark 82 

France 489 

Germany  580 

Engiand 860 

Ireland  42 

Scotland 47 

Wales 5 

Greece ll 

Iceland ; 13 

Italy 221 

Netherlands 81 

Norway  83 

Portugal 88 

Bussia 172 

Servia 1 

Spain 29 

Sweden  28 

Switzerland 88 

Turkey 16 

POLTVKBIA. 

Sandwich  Islands 2 

MIflCELLAKBOUS. 

Misoellaneons 7 


68 


82 


2,578 


Total 2,908 


BBCAPITULATIOX. 


Africa 

America : 

British  America.. 

Central  America. 

Mexico 

West  Indies 

South  America . . . 


36 

83 

3 

23 

14 
02 


Asia 68 

Australasia 82 

Europe 2,578 

Polynesia 2 

Miscellaneous 7 


Total 2,908 


Comparative  tahle  of  foreign  hvstitutions  in  correspondence  witli  the  Smith 

Bonian  Institution  during  the  last  ten  years  : 


1872. 
1873. 
1874. 
1875. 
1876. 


1,065 
2,145 
2,146 
2,207 
2,275 


1877. 

1878 

1879. 

1880. 

1881. 


2,330 
2,383 
2,481 
2,602 
2.908 


In  the  Smithsonian  sy8t;em  two  distinct  branches  are  represented, 
namely,  the  "Foreign  Exchange"  and  the  "Domestic  Exchange,"  to 
wliich  may  be  added  the  "  Government  Exchauge." 
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1. — Foreign  Exchange. 

The  ^^  Foreign  Exchange  "  consists  in  the  collecting,  registering,  and 
sending,  in  regular  transmissions  to  agents  appointed  either  by  the  various 
governments  or  paid  by  the  Smithsonian  Institution,  of  its  own  publica- 
tions, those  of  the  various  government  departments,  scientific  establish- 
ments and  individuals  of  this  country,  while  the  ^^  Domestic  Exchange" 
represents  donations  made  by  corresponding  establishments  and  indi- 
viduals abroad  in  return  for  contributions  from  this  country. 

The  Smithsonian  Institution,  in  this  system,  offering  to  correspond- 
ents a  safe  and  gratuitous  channel  of  intercommunication,  has  to  in- 
sist upon  the  strict  adherence  to  certain  rules  adopted  principally  in 
view  of  the  free  admission,  into  all  parts  of  the  world,  of  boxes  and 
packages  bearing  its  official  stamp. 

These  conditions  being  well  known  to  the  "  Home  Correspondents," 
the  following  circular  is  in  course  of  preparation,  and  will  be  distributed 
to  all  correspondents  abroad  on  occasion  of  the  next  transmission  of  the 
annual  report,  which  will  take  place  in  the  earlier  part  of  the  coming 
year. 

Rules  adopted  relative  to  scientific  and  literary  exchanges. 

1.  Transmissions  through  the  Smithsonian  Institution  from  foreign 
countries  to  be  confined  exclusively  to  books,  pamphlets,  charts,  and 
other  printed  matter  sent  as  donations  or  exchanges,  and  not  to  include 
those  procured  by  purchase.  The  Institution  and  its  agents  will  not 
receive  for  any  address  apparatus  and  instruments,  philosophical,  med- 
ical, etc.,  including  microscopes,  whether  purchased  or  presented,  nor 
specimens  of  natural  history,  except  where  especial  permission  from 
the  Institution  has  been  obtained. 

2.  A  list  of  the  addresses  and  a  statement  of  contents  of  each  sending 
to  be  mailed  to  the  Smithsonian  Institution  at  or  before  the  time  of 
transmission. 

3.  Packages  to  be  legibly  addressed  and  to  be  indorsed  with  the  name 
of  the  sender  and  their  contents. 

4.  Packages  to  be  enveloped  in  stout  paper,  and  securely  pasted  or 
tied  with  strong  twine — never  sealed  with  wax'. 

5.  No  package  to  a  single  address  to  exceed  oneh^^lf  of  one  cubic 
foot  in  bulk. 

6.  To  have  no  inclosures  of  letters. 

7.  To  be  delivered  to  the  Smithsonian  Institution  or  its  agents  free 
of  expense. 

8.  To  contain  a  blank  acknowledgment,  to  be  signed  and  returned 
by  the  party  addressed. 

9.  Should  returns  be  desired,  the  fact  is  to  be  explicitly  stated  on  or 
in  the  package. 

10.  Unless  these  conditions  are  complied  with  the  parcels  cannot  be 
forwarded  by  the  Institution. 
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Centers  of  distribution. 

In  order  to  facilitate  the  scientific  and  literary  intercourse  between 
the  various  countries,  the  bureaus,  societies,  an^l  individuals  enumerated 
in  the  following  table  have  been  authorized  to  accept  exchanges  for 
transmission  to  this  country,  and  to  distribute  in  their  respective  coun- 
tries the  sendiugs  made  through  the  Smithsonian  Institution. 


Coantry. 


Argentine  Repablic. 
Aastria-Hnngmry . . . 

BavariA 

Belgium 

Brazil  


British  Ameiioa. 
British  Ouiana.. 

Caoada 

Do  

Capo  ColoDies  . . . 

ChUi 

China 

Costa  Rica 

Cuba. 

Denmark 

Dutch  Guiana  . . . 

East  Indies 

Ecuador  

Egypt   

FinUud  

France 


Germany 

Great  BriUin 

Greece 

Guatemala 

Hayti 

Iceland 

Italy 

Japan 

Lioeria 

Mexico 

Netherlands 

Netherlandsh  Indlo. 
New  Caledonia  — 
New  South  Wales.. 

Nen^  Zealand 

Norway 

Philippine  Islands. . 

Polynesia 

Portuaal 

Prussia 

Queensland 

KuBsia. 


City. 


Buenos  Aires. 


BmsselB  — 
Kio  Janeiro. 


Georgetown 
Montreal.... 
OtUwa 


Santiago 

Shanghai  — 

SanJos^ 

HaTana 

Copenhagen 
Surinam  — 


8uito 
airo 


Paris. 


Saxony  

St  Helena.  

South  Australia 

Spain rf.. 

Strait  Settlements 

Sweden 

Switzerland 

Tasmania 

Trinidad. 

Turk's  Island 

United  States  of  Colombia 

Venezuela 

Victoria 

Wftrtemberg 


Sydney  

Wellington 
Christiania. 

Manila 

Honolulu... 
Lisbon 


Brisbane 

St.  Petersburg. 


Adelaide. 
Madrid.. 


Stockholm.... 

Berne 

Hobarton 

Port  or  Spain. 
Grand  Turk.. 

MedeUin 

Caracas 

Melbourne 


Agency. 


Leipsio 

London 

Athens 

Guatemala 

Port^n-Prince 

Reykjavik  

Rome 

Toklo 

Monrovia 

Mexico 

Harlem 


Mnseo  Publico. 
Same  aa  Germany. 

Do. 
Commission  Beige  d'£change  Intemationaux. 
CommissAo  Central  Brazileira  de  Permuta^aSes  Ib> 

temacionaes. 
Same  as  Canada. 
Observatory. 
MeGUl  College. 
Greologioal  Survey  of  Canada. 
Same  aa  Great  Britain. 
Universidad  de  Chili. 
United  States  Consul-(reneral. 
Universidad. 
R.  Universidad. 

Kong.  Danske  Videnskabemes  Selskab. 
Kolooiaale  Bibliotheek. 
Same  as  Great  Britain. 
Observatorio. 
Institut  ^gyptien. 

F.  A.  Brockhaus.    Leipsig.  Germany. 
Commission  Francaisedea  Ecfaanges  Intemationaux. 

(Miniature  de  rinstruction  publique  «t  des  beaux 

arts.) 
Dr.  Felix  Fltigel  (49Sidonien  atrasse). 
William  Wesley  (28  Essex  street.  Strand). 
Bibliothdque  JSationale. 
Sociedad  Econoraica  de  aroigos  del  Paris. 
Secretaire  de  T^tat  des  Relations  Ext^rleutes. 
Island  Stiptisbokasafn. 
Biblioteca  Nacionale  Vittore  Emannele. 
Minister  of  Foreign  Affairs. 
Liberia  College. 
£1  Mnseo  Nacionale. 
Bureau  Scieatifiqun Central  N^'^erlandais. 
Same  as  Netherlands. 
Same  as  Great  Britain. 
Royal  Society  of  New  South  Wales. 
Colonial  Museum. 

Kong.  Norske  Frederiks  Universitet 
Royal  Economical  Society. 
Royal  Hawaiian  Agricultural  Society. 
Escola  Polytechnica. 
Same  as  Germany. 

Govcmnient  Meteorological  Observato*  y. 
Commission  Russe  des  Exchanges  Intemationaux. 

(Biblioth^ue  Imp^riale  Pnbliqne.) 
Same  aa  Germany. 
Same  as  Great  Britain. 
Astronomical  Observatory. 
Real  Academia  de  CienciaH. 
Same  as  Great  Britain. 
Kong.  Svenska  Vetennknpf*  Akademien. 
Eid^pnossenscbe  Bunder  Canzlei. 
Royal  Society,  Tasmauia, 
Scientiflo  Association. 
Public  Library. 
University  of  Antioqxiia. 
Dr.  A.  Ernst. 
PnbUo  Library. 
Same  as  Germany. 


Agents  of  transmission. 

In  the  shipment  of  Smithsonian  exchanges  the  same  liberality  in 
granting  free  freights  has  been  shown  as  in  previous  years,  the  follow- 
ing named  transportation  companiesdeserving  especial  acknowledgment: 
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Anchor  Steamship  Company,  GompagnieG^n^raleTransatlautiqueyCuu- 
ard  Steamship  Company,  Hamburg-American  Packet  Company,  Inmnn 
Steamship  Company ,^Merchants'  Line  of  Steamers,  Netherlands-Ameri- 
can Steam  Navigation  Company,  New  York  and  Brazil  Steamship  Com- 
pany, New  York  and  Mexico  Steamship  Company,  North  German  Tiloyd 
Steamship  Company,  Pacific  Mail  Steamship  Company,  Pacific  Steam 
Navigation  Company,  Panama  Railroad  Company,  Eed  Star  Line,  Steam- 
ship Lines  for  Brazil,  Texas,  Florida,  and  Nassau,  N.  P.,  White  Cross 
Line  of  steamers  of  Antwerp. 

The  transmission  of  the  Smithsonian  exchanges  has  been  effected 
throngh  the  following  named  parties. 


Country. 


Antigua 

ArKentiDe  Republic. 
Belgium 


Bniil , 

Chfle 

CoBU  Rica. 

Cuba 

Deamark . . 
Ecuador... 

Egypt 

Prance 

Genoany .. 


Great  Britain 


Greece 

Guatemala. . 

HayU 

Italy 

Japan 

If  ezico 

Netherlands 


New  South  Wales 

New  Zealand 

Norway 

Portugal 

Queensland 


Russia. 


South  Australia 

Spain 

Sweden 

Switzerland 


Turkey... 
Tasmania. 


Venezuela . . 

Victoria . 

West  Indies 


Shipping  agents. 


Thomas  Deunison,  New  York. 

Consnl  Carlos  Carransa,  New  York. 

Red  Star  Line,  Pinter  Wright  and  Sons,  NTew  York ;   White  Crosa 

Lin<^,  Funch,  Edye  Su  Co.,  New  York. 
Charles  liackall,  Vice-oonsnl,  Baltimore. 
Consul-Qeneral  C.  de  Castro,  New  York. 
Pacific  Mail  Steamship  Company,  New  York. 
Hipolito  de  Uriarte,  oonsnl-geuoral  for  Spain,  New  York. 
Benrik  Braem,  oonsul-geneial.  New  York. 
Francis  Spies,  consnl,  l^ew  York. 
S  L.  Merensnt  &  Co.,  New  York. 

Compasmie  G6o6raIe  Tiansatlantique.  L.  de  Bebian.  New  York. 
North  Grermui  Lloyd,  Oelrichs  Sc  Co.,  New  York,  and  Schumacher  Sc 

Co.,  Baltimore. 
Cnnard  Stramship  Companv,  Vernon  Brown  &  Co.,  New  York ;  North 

German  Llovd,  Schumacher  JkCo.,Bi)ltiaiore. 
Consul  D.  H.  Botassi,  New  York. 
Consul  Jacob  Baes,  New  York. 

Atlas  Steamship  Company,  Pirn,  Forwood  &.  Co..  New  York. 
M.  Raffo,  consaWeneral,  New  York. 
Consul-Qeneral  Samro  Takaki,  New  York. 
Consul-General  Juan  N.  Navan-o,  New  York. 
Netherlands-American  St«ara    Navigation    Company,  H.  Cazeaux, 

New  York. 
R.  W.  Cameron  Sc  Co.,  New  York- 
R.  W.  Cameron  Sc  Co.,  New  York. 
Consnl-General  Christian  Bors,  New  York. 
Consul-General  Gnstav  Amsink.  New  York. 
North  German  Lloyd,  Schumacher  &Co.,  Baltimore:  transfer  mad* 

at  Queensland  dopariment,  Loudon.  England. 
Hamburg- American  Packet  Company,  Kunhartlt  &  Co.^  New  York ; 

transfer  made  by  consul-general  of  Russia,  Uambuig. 
R.  W. Cameron  Sc  Co..  New  York- 
Consul-General  Hipolito  <*e  Uriarte,  New  York. 
Consul-General  Christian  Bors,  New  York. 
North  German  Lloyd,  Schnmacher  St.  Co.  Baltimore ;  transfer  mad» 

bv^  Consul-General  von  Heymann,  in  Bremen. 
Turkish  Embassy,  Washington.  D.  C. 
North  German  Lloyd.  Schumacher  &.  Co.,  Baltimore :  transfer  mad* 

bv  Crown  agents  for  the  colonies,  London,  England. 
Ballet,  Boulton  Sc  Co..  Now  York. 
R.  W.  Cameron  &,  Co.,  New  York. 
Pacific  Mail  Steamship  Company,  New  Ydrk. 


1.  Receipt  and  distribution  of  exchanges. 

At  no  time  in  the  history  of  the  Smithsonian  Institution,  even  duriBg- 
the  Centennial  Exhibition  of  the  United  States,  in  Philadelphia,  in  1876, 
and  in  the  year  following,  has  the  increase  in  the  receipt  and  distribu- 
tion of  the  Smithsonian  exchanges  been  so  marked  as  in  the  past  year. 
In  1877,  when  large  presentations  of  documents  were  made  in  return  for 
the  many  donations  made  by  the  various  nations,  through  their  represen- 
tatives, and  collections  of  books  forwarded  at  the  request  of  the  respec- 
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tiv«^  commissioners,  the  increase  over  the  year  1876  amoanted  to  25  per 
cenf.  The  present  year,  however,  presents  results  far  superior  to  any 
on  /  ')cord,  and  these  will  be  exhibited  in  the  fbllowfng  tables : 

I. — Bec^ptsfor  foreign  transmwion. 


1.— From   ootbrkmutt  db- 

PABtMXimk 

Affrionltanl  Department . . . 
BnreMi  of  HUitAnr  Justice. . 

Bureau  of  Statistios 

Coast  Survey 

Conimisaary-GkiieFal  of  Sub- 

i^tence 

Comptroller  of  Currency 

Engineer  Bureau 

Entomological  Commisaion. . 

Pish  Commission 

Geological  Surrey    (Rocky 

Mountain  region) 

Interior  Department 

Kational  Museum 

Naval  Observatory 

Ordnance  Office 

Qnartermaster-Oeaeral 

itevenue  Marine 

Signal  Office 

Surgeon-Oeneral's  Office 

Surgeon-General    (Marine 

Hospital) 

Treasury  Department 


Number 
of  pack- 
ages. 


S.~Fbombcikntificsocixtibb 

JkXD  BflTABUSHlOCKTS. 


Soi- 


Academy  of    Natural 
ences,  Philad^phia 

Academy  of  SciMioes,  New 
York. 

Academy  of  Sciences,  Saint 
Louis 

American  Association  for  the 
Advancement  of  Science.. 

American  Entomological  So- 
ciety, Philadelphia 

American  Journal  of  Arts 
and  Sciences,  New  Haven. 

American  Journal  of  Mathe- 
matics* Baltimore 

American     Pharmaceutical 
Association.  Philadelphia. 

American  Pliilosophical  So- 
ciety, Philadelphia 

Board  of   Public  Charities, 
Philadelphia 

American  Academy  of  Arts 
and  Sciences,  Boston    . . . . 

Boston  Society  of  Natural 
History 

Brown  Ilibrary,  Providence, 
B.  I 

Buffido  (New  York)  Society 
dT  Natural  Sciences 

Canadian  JonmaL  

C<>lnmbia  College,  New  York. 

Essex  Institute.  Salem,  Mass 

Geological    Survey,  Marris- 
burg,  Penn 

Harvard  College 

Johns  Hopkins  University. 
Baltimore 


325 

1 

3 

18 

1 

900 

866 

1 

8 

54 

173 

40 

1,679 

3 

4 

60 

120 

8 

53 
10 


Weight 


PoundM. 

1,780 

2 

47 

85 

1 

645 

4,90a 

76 

270 

768 

4,353 

7,216 

77 

25 

25 

2,206 

95 

25 
195 


4,826        22,903 


229 

419 

1 

187 

17 

192 

1 

39 

701 

26 

588 

312 

2 

110 

48 

139 

294 

29. 
1 


667 
245 

10 
680 

32 

72 
1 

91 
950 

55 

077 

1,869 

31 

22 

14 

195 

340 

467 
9 

10 


Marietta  (Ohio)  College 

Museo  Nacional,  Mexico 

Nederlandish  Legation, 
Washington .*. 

Nova  Scotian  Societv  of  Nat- 
uralSciences,  EUilifax 

Peabody  Institnte,  Baltimore. 

Pennsylvania  Historical  So- 
ciety, Philadelphia 

Public  School  Library,  Saint 
Louis 

Secretary  of  State,  Lansing, 
Mich 

Silk  Association 

State  Library,  Albany,  N.  Y. 


3.— From  individuals. 


Number 
of  pack- 
ages. 


Abbe,  Prof.  C 

Baird,  ProfcS.  F 

Bell,  A 

Bessel^  Eroil 

Binncy,  W.  G 

Elli8,J.B      

Enthoffer,  Mr 

Ferguson,  Major  F.  B 

Gill,  Dr.  T 

Ckwde,  Prof .  G.  Brown 

Gray,  Dr.  Asa 

Greene,  £.  L 

Hall,  Prof.  James 

Harkness,  Prof.  William . . . 

Hawes,  Dr.  George  W 

Hayden,  Dr.  F.  v. 

Bessel,  Dr.  Rudolph 

Hoiden,  Profc  E.  S 

Houf^  F.  B 

Jaouon,  James 

Jakermon  Sc  Carver 

King,  Prof.  C 

Hnigbt,  Dr.  E.H 

Lee,  Dr.  WUliam 

Lesquerenx,  Prof.  Leo 

Mallery,  Col.Garriok 

Mallet,  J.  Edmond 

Mamook,  G.  W 

Morong,  Thomas 

Ninher,  F.  E 

Palmer,  Joseph 

Phillips,  Henry 

Bau,  Dr.  Charles 

Rhees,  William  J 

Smith,  Prof.  J.  H 

Solberg,  Mr  

Stevenson,  James 

StockweM;  J.  N 

Sullivan,  George  N 

Thomas,  Prof.  C 

Walker,  S.  T 

Watson,  Prof.  Serene 

Whitfleld,R  P 

j  Williams,  N.  R 


4. — Smithsonian  Institution. 
Total 


6 
106 


17 
1 

53 

4 

1 
140 

1 


Weight 


3,031 


5 

87 

3 

4 

1 

1 

2 

9 

I 

3 

1 

1 

150 

11 

177 

2 

2 

1 

3 

4 

1 

1 

56 

89 

1 

1 

3 

1 

1 

1 

2 

3 

25 

5 

1 

1 

76 

20 

6 

13 

1 

2 

1 

1 


768 
^436 


14, 161 


34 
78 


32 
5 

41 

12 

41 

231 

10 


6,816 


7 

192 

14 

27 

7 

2 

2 
38 

2 
82 
19 

S 
1.154 

7 
25 
26 

6 

8 
13 
45 
15 

5 

21 

406 

21 

4 
75 
15 

3 
87 

4 
10 
55 

8 
17 

3 

443 

60 

13 

2 

8 
25 

4 
21 


2,937 
17.499 


50,155 
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IL—BeeeiptB  for  domestio  iranimi$»ion. 


From  AostraliA 

Belsiom 

Bnsil 

East  Indies 

France 

Gennany 

Great  Britnin 

For  Library  of  Congrees. 

Holland 

Italy 

Portogal 

Norway 

Snasia 

Smithaonian  Inatltntion 

Switserland 


'* 


Total. 


Number  of 
boxes. 


Namb«rof 
parcels. 


2 
6 

14 

84 

28 

15 

2 

2 

1 

2 

4 


111 


82 

213 

87 

14 

1,«27 

2,542 

1,808 


87 

58 

1 

151 

258 

1,837 

114 


7,860 


Weight. 


Povndt. 
50 

1,700 


100 

8.24S 

8,178 

0,800 

2,865 

840 

410 

II 

405 

780 

7,101 

250 


83,291 


m. — Bece^U  far  government  exchangee. 

From  the  Publio  Printer :  300  oeto,  of  60  copies  each,  of  the  public 
documents  printed  by  order  of  Congress Copies,  l5,00P. 

KECAPITULATION. 


I  Tor  foreign  transmission : 

L  From  goTomment  departments. 

2.  From  scii*ntlflo  societies 

3.  From  indiTidnals 

i  From  Smithsonian  Institution.. 

n.  Pot  domestio  transmission 


Totsl. 


Wsighi. 


Poundt, 


22,908 

0.810 

2.907 

17.499 

88,291 


88,440 


Transmistion  of  exchanges. 

The  transmission  of  exchanges  is  ordinarily  in  direct  proportion  to 
the  receipts.  The  year  1880,  however,  made,  in  a  measure,  an  excep- 
tion to  this  general  rale,  owing  partly  to  a  reorganization  of  the  depart- 
ment and  partly  to  an  unnsnal  augmentation  of  the  receipts  during  the 
latter  portion  of  the  year,  thus  requiriug  an  extra  effort  during  the  year 
1881  not  to  fall  behind  in  the  transmission.  This  end  has  been  attained, 
and  the  result  now  presented  is  favorable  in  every  respect.  All  fonner 
accamnlations  have  been  worked  off,  and  by  giving  immediate  Attention 
to  the  constantly  incoming  material  nothing  has  been  allowed  to  accu- 
mnlate,  and  thus  the  working  force  in  this  department  is  ftdly  prepared 
to  transmit  promptly  any  exchanges  immediately  upon  receipt. 
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The  namber  of  boxea  transmitted  during  the  year  amounted  to  407, 
and  compare  with  the  transmisaion  of  former  yeara  as  follows : 


Nombir  of 
boicn. 

Bulk  in  cubic 

Weight  la 
poondL 

17B 

309 

an 

I.M3 

IS 

i 

JfSS 

s 

The  407  boxes  sent  during  the  year  1881  were  distributed  as  follows :  * 


Country, 

^ 

ii 

1 

"""- 

J 

\ 

> 

I 

* 

3 

a 

a 

A 

18 

M 

.... 

a 

BHtlDdiH.    llnolDdedlDEDgluid.) 

J»T«.    '(iBelodBdinHoUiuiiL)' 

' 



' 

■ 

s 

3 

s 

^.^.ooSs^'lii^R.j.'sr^gLu.d., 

2 

4 



S 

1 



* 

_!_ 

-...|    la 

*  In  all  coaes  the  number  of  boxes  gliCD  in  this  report  iDcludea  tho  boxes  sent  DDder 
the  By Bt«m  of  GavemmeDt  documents  exchanged  to  the  vaiiouB  govrrnmentA  apecifled 
in  the  epecial  report  appended,  nnd  the  transmissions  to  Canada  nhich  nrilt  be  found 
•pecifled  in  the  detaile<l  report  on  domestic  eiohanges. 
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COQWrj, 

11 

ii 

is 

1 

Bl^llOW 

! 

2 

'1 

2 

1 

i 

3 
* 

II 

10 

1 

;;;;;; 

Vi 

to 

* 

3 

s 

2i0 

20 

' 

RECAPITULATION. 


ir!!-::-:-"-:-:::.:::::::::::::::- 

S» 

1 

M 

S3 

Aulnil* 

* 

•a 

2.— DojifESTic  Exchanges. 


The  receipt  of  vxchanges  for  domestic  tninsmission  lias  been  stated  ns 
being  7,890  packages.  These,  togctber  with  tlie  accumulation  from  the 
year  1880,  amounted  to  8,433  jtrtckngea,  which  have  all  been  worked 
off,  not  one  packuge  reniaiuing  in  the  office  at  the  expiration  of  the  year. 

The  total  number  of  packages  transmitted  compares  with  former 
years  as  follows : 


^. 

■m 

,™,  |,„=. 

1818. 

1«77.      1674 

3Mj      ^ 
^4        370 

"! 

1880. 
MO 

.««. 

Tal.1  .ddMM  of  Inetitu- 

300 
IS7 

«3 

KM 

Tolal  ■ddrawu  of  indirtd- 

208  1      2K1  :      328 

Tolil  nambor  of  i»««l«  to 

3.  Ml 

3,B7fl 

1.10S|1.«3 

3,708 

8,808     l.CM 
1,0W     1.2M 

^7M 

«.02l 

ToUl  DOmlKr  of  {urccli  to 

Toul  ■amber  of  |>aruel*  .... 

4.«U 

iT«|4.WB|4,Mli4,8M 

4,M2    s,a»2|a.B7i 

5,587 

8,43J 
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And  were  distributed  to  societies  into  the  various  States  and  Terri- 
tories of  the  United  States  and  of  British  America  as  follows : 


States  and  Territories. 


AlAbama 

ArkaiMHs 

California 

Colorado 

Connecticut 

Delaware 

District  of  Colombia 

Georgia 

Dlin^a 

Indiana 

Iowa 

Kansas 

Kentacky 

liOnisiana 

Maine 

Maryland 

Massachnsetts 

Michigan 

Minnesota 

Mississippi 

Missouri  


Socie* 

Par- 

ties. 

eels. 

1 

1 

S 

0 

21 

148 

2 

2 

16 

822 

1 

1 

46 

2,879 

6 

10 

84 

209 

14 

27 

15 

185 

5 

17 

5 

11 

8 

49 

15 

53 

15 

84 

72 

1,039 

15 

61 

7 

28 

2 

2 

17 

224 

States  and  Territories. 


Kebra  sk  a ^ 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Oregon  

Pennsylvania 

Khode  Island 

South  Carolina. .' 

Tennessee 

Texas 

Utah 

Vermont 

Yirginla 

Washiogton  Territory 

West  Virginia 

Wisconsin 

British  America 

Total 


Socie- 
ties. 


2 
6 

11 

85 
4 

87 
8 

17 
9 
7 
8 
2 
1 
7 

10 
1 
8 

11 

54 


600 


Par. 
eels. 


1 

14 

41 

791 

4 

149 

8 

747 

n 

14 

8 
8 
1 

49 

16 

1 

8 

1S7 


7, 


List  of  consignees. 


I 


Recipients. 


Tnscaloosa : 
Geological  Survey  of  Alabama 


▲RKAKBAB. 

Fayetteville : 
Industrial  Unirersity 

Holly  Grove : 
Literary  Institution 

Jnd«onia : 
Judson  University 

Little  Rock: 
Governor  of  Arkansas — 
Literary  Institution 


CAU70RK1A. 

Berkeley : 
University  of  California 

MarysviUo : 
Marrsville  Library 

Oakland: 
University  of  California 

Sacramento : 

FreeLibraiy ;-, 

Society  of  Agriculture  and  Horticnlture. 
State  Library 

San  Francisco : 

Academy  of  Sciences 

Agricultural  and  Horticultural  Society. 

Bibliothdque  de  la  Ligne 

Corporation  of  the  city 

Library 

Lick  Observatory 

Mechanics'  Institute 

Mercantile  Library 

Odd  PoUows'  Library 

Saint  Ignatius  College 

State  Geological  Survey 

Sute  Horticultural  Sodfety 


Pack, 
ages. 


9 


1 

1 

1 

1 
1 

8 

119 
2 
1 
1 
1 
8 
1 
2 
1 
1 
1 
1 


Recipients. 


CAUFOSNIA— Continued. 


Santa  Clara : 
Santa  Clara  College. 


COLORADO. 


Dftover: 
Governor  Gilpin. 
State  Library.... 


0ON5BCTICUT. 

Bridgeport : 
Bridgeport  Library  and  Readlng-Rooms 

Hartford : 

American  Philological  Society 

State  Board  of  Agricultare. 

State  Library.      

Theological  tnstitntion  of  Connecticut* . 

Trinity  College 

Middlf'town : 
Wesleyan  Univer  sity 

New  Britain : 
State  Normal  School 

New  Haven : 

American  Journal  of  Science,  etc 

American  Oriental  Society 

Connecticut  Academy  of  Scienoe 

Sheffield  Scientiflc  School 

Yale  College      

Young  Men's  Institute 

Waterbury : 
Bronson  Library 


DBLAWARE. 


Pack- 


148 


Wilmington : 
Wilmington  Institute . 


1 
1 


1 
1 
1 
1 
1 


lOB 

88 

189 

6 

19 

8 
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List  of  oonHffneea — Continued. 


Becipients. 


DIBTBICT  OP  COLUMBIA. 

Waahineton : 

Afrienltaral  Department 

American  Medical  AAMXsiatlon 

AnthroDological  Society 

AniT  Medical  Moseom 

Bdgwa  Legation 

Board  of  E^alth 

Boxean  of  Sdacation 

Boreaa  of  Ethnology 

Bueaa  of  Medicine  and  Surgery 

Bureau  of  Narigation 

Bueaa  of  Statistica 

C«B0iu  Office 

Cotat  Snrvey 

CdomVian  uniyersity 

Comminioneni  of  District  of  Colnmbia 

Conmlnioner  of  Indian  Affaira 

Bax^neer  Bureau 

Eatomological  Commission 

Geaeral  Land  Office 

6«ologlcal  Survey 

Gtorgietoim  College 

Georgetown  Observatory 

Hydropapbio  Office 

liuf&Heidcus 

Interior  Department 

Idbrarr  of  Congrev 

lisht-Doose  Board 

Mudster  of  China 

Mint  Bureau 

XaUonal  Academy  of  Sciences 

Nttknud  Museum 

Ntntical  Almanac 

Naral  Observatory 

Nary  Department 

OrdntDce  Bureau 

P»t«ntOffice 

PhiliMophical  Society 

Pnmwt  Marshal  General 

&^  Office 

Soitiuouian  Institution 

SUte  De^urtoient 

8arg«on-General 

Sor^on-General,  Marine  Hospitals. . ,. 

^EnMory  Department 

War  Department 


Pack- 
ages. 


GKOHGIA. 

Athens: 
TTnirersi^of  Georgia 

Atlanta: 
•^cultural  Department  uid  State  Agri 

coltaral  Society 

Ci^  Library 

Cave  Spring : 
iBititate  for  the  Deaf  andDumb 

Hacon: 
Public  Library  and  Historical  Society. . . . 

Savannah: 
Hirtorical  Society. 


ILLDfOia. 

AMngdon: 
Abi&xdon  College 

KiDomington : 

Bbondngton  Library 

Wesleyan  University 

Csrbondale: 
Southern  Illinois  Normal  Univeraity 


Champaign: 
Indiutiial  Univeraity 

Chicago: 

icsdemyof  Scienoes 

Aitronomical  Observatory. 

S.  Mis.  109- 


129 

81 

3 

6 

2 

5 

34 

8 

2 

0 

28 

17 

66 

3 

1 

6 

15 

2 

3 

144 

3 

3 

19 

8 

30 

106 

1 

14 

7 

175 

30 

19 

113 

10 

7 

70 

27 

2 

56 

822 

35 

207 

10 

12 

29 


Recipienta. 


2,879 


1 
1 

1 

1 

6 


10 


1 
1 

1 

1 

167 
8 


Pack- 
ages. 


iLUiiois— Continued. 

Dearborn  Observatory 

Historical  Society.  

Illinois  Staata  Zeitung 

Museum  of  Natural  mstory 

Public  Library 

Theological  Seminary 

Evanston : 
Northwestern  University 

Galesburg : 

Knox  College 

Lombard  University 

Jacksonville : 

Deaf  and  Dumb  Institute 

Illinois  College 

Lebanon : 
McKendree  College 

Monmouth : 

Monmouth  College 

Warren  County  Library 

Normal : 
Museum  of  Natural  History 

Ottawa: 
Ottawa  Academy  of  Natural  Sciences 

Peoria: 
Mercantile  Library 

Kantoul: 
Bantoul  Literary  Society 

Rock  Island : 
Public  Library 

Sprlngflola : 

Geological  Survey  of  Illinois 

Library  Association 

St.  Joseph's  College 

State  Library 

Westfleld : 
Westfleld  College 

Wheaton : 
Wheaton  College 


INDIANA. 

Bloomington : 
University  of  Indiana 

Crawfordsville : 
Wabash  College 

Fort  Wayne : 
Concordia  College 

Greenoastle : 
Asbury  University - 

Hanover : 
Hanover  College 

Indianapolis: 

Academy  of  Science 

Geological  Survey  of  Indiana. 

Public  Library 

State  Library 

Meron: 
Union  Christian  College 

New  Albany : 
Society  of  Natural  History... 

Notre  Dame: 
University  of  Notre  Dame. . .-. 

St.  Meinard : 
St  Meinard  College 

Terra  Haute : 
State  Normal  School 


209 


IOWA. 

Ames: 
Iowa  Agricultural  College.. 

Davenport : 

Academy  of  Sciences 

Griswold  College 

Des  Moines : 

Governor  of  Iowa 

State  Library 


27 


82 
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List  of  oonaigneea — Continued. 


Kecipienta. 


Pack- 
Ages. 


IOWA — Continaed. 

Diftaqne : 
Iowa  Institato  of  Science  and  Arts. . . 

Fairfield : 
Jefferson  Connty  Library  Association 

Grinnell: 
lowaColloffc 

Indianola: 
Simpson  Centennial  College 

Iowa  City : 

Geological  Survey  of  Iowa 

Iowa  State  University 

Iowa  Weather  Service 

Keoknk : 
Library  Association 

Mount  Vernon : 
Comoll  College 

Oskaloosa : 
Oskaloosa  College 


KANSAS. 

Lawrence : 
TTniversitv  of  Kansas — 

Topeka : 

Academy  of  Science 

Historical  Society 

State  Library 

Washburn  College , 


KEHTUCKT. 

Danville : 
Centre  Colle{;e , 

Columbia: 
Christian  College 

Farmdale : 
Kentucky  Military  Ihstitnte . . . 

Franicfort : 
Geolof^cal  Survey  of  Kentacky 

Louisville : 
Corporation  of  the  City 


LOUIfllAXA. 

Baton  Eouge : 
State  University 

Grand  C6teau : 
St.  Charles  College 

New  Orleans : 

Academy  of  Science 

Athen6e  Lonisianaise 

Bibliothdque  de  la  villo 

Corporation  of  the  City 

New  Orleans  Deutsche  Zeitung 
University  of  Louisiana 


MADCE. 

Augusta : 

Commissioner  of  Fisheries 

Natural  History  and  G^eological  Society  . 

St«te  Board  of  Agriculture 

State  Library 

Bangor : 
Mechanics'  Association  Public  Library... 
"*  Brunswick : 

Bowdoin  College 

^istorical  Society 

Hebron : 
Hebron  Academy.... > 

Lewiston : 
Manufacturers  and  Mechanics' Association 

Orono: 
State  Agricultural  uid  Mechanical  College 

Portland : 
Atheneum  and  Public  Library 


#."' 


1 
1 

1 

1 

1 

23 
13 

1 

1 

1 


135 


10 

4 
1 
1 


17 


11 


Recipients. 


41 
1 
1 
1 
1 
2 


49 


1 
1 
I 
I 


5 
3 


Pack- 
ages. 


MAnra— Continued . 

Maine  Historical  Society 

Society  of  Natural  History 

SflkCO  s 

York  Institute 

Waterville : 
Colby  University ^ 


HABTLAND. 

Annapolis : 

St.  John's  College 

United  States  Naval  Academy.  — 

Baltimore : 
American  Journal  of  Mathematics 

Baltimore  Deutsche  Zeitung 

Corporation  of  the  city 

Historical  Societv 

Johns  Hopkins  University 

Maryland  Academy  of  Sciences  . . . 

Maryland  Institute 

Mercantile  Library  Association  . . , 

Peabody  Institute 

St.  Mary's  Seminary 

State  Normal  School 

Saint  James : 
College  of  St.  James 

Woodstock : 
Woodstock  College 


MASSACHU8BTTB. 

Amherst : 

Agricultural  College 

Amherst  College 

Andover : 
Theological  Seminary 

Boston: 

Academy  of  Arts  and  Sciences 

American  Board  of  Foreisn  Missions 

American  Gynecological  Society 

American  Stat  istical  Association 

American  Unitarian  Association 

Appalachian  Mountain  Club 

AthenoDum 

Board  of  Agriculture 

Board  of  Education 

Board  of  State  Charities 

Boston  College 

Boston  Hospital  Library 

Boston  Medicsl  and  Surgical  Journal  . . . 

Boston  Public  Library 

Boston  Society  of  Natural  History 

Bowditch  Library 

Commonwealth  of  Massachusetts 

Corporation  of  the  city 

Institute  of  Technology 

Massachusetta  Historical  Society 

Massachusetts  State  Library 

New  England  Historic  and  Grenealogical 

Society' 

Science  Observer 

State  Boanl  of  Health 

Brookline  t 
Public  Library 

Cambridge : 

Anderson  School,  etc 

Entomological  Club 

Harvard  College 

Herbarium  of  Harvard  College 

Museum  of  Comparative  Zoology 

Observatory  of  Havard  College 

Peabody  Museum 

••Psyche" 


2 

30 


53 


27 


24 


84 


1 

4 


17« 
1 
1 

14 
1 
1 
2 
1 
2 
1 
1 
1 

18 

21 
281 
1 
1 
1 
8 
8 

20 

1 

1 

12 


2 
18 
54 

2 
10 
28 
12 

8 
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List  ofoofuignees — Contiiined. 


Bedpiento. 


lUMACHUSiTTft— Continued. 

CflUemHiU: 
Tofk'ii  College 

Concord: 
Public  Library 

Gloacester : 
SnrerFree  Library 

Harerhill: 
Piblic  Library 

HiDKham: 
Pabl  ic  Li  brary 

Jamaica  Plains: 
Boaiejliutitnte 

Laocaster: 
LiDeuter  Town  Library 

Lawrence: 
Public  Library 

Leicester: 
Public  Free  Library 

Lowell: 
MeehanieAasoolation 

Lynn: 
Public  Library 

Nantucket: 
Athmaenm     

Xewburyport : 
Public  Library 

Newton  Centoe : 
Theological  Institute 

Northampton : 
Public  Library 

Qnincy: 
Pnblic  Library 

Salem: 
American  Association   for  the  Advance- 

mentof  Science 

AtbauDum 

EMex  Institute 

Pesbody  Academy 

SoaiiHadley: 
Motmt  Hoi  voice  Fonale  Seminary , 

Springfield : 
ibrary , 

Tranton : 
Pablic  Library , 

Watertown: 
ft«©  Pablic  Library 

WeUealey: 

▼eflede^  College , 

'    Williamslown : 

▼ffllMM  College 

"Woburn: 
PttUic  Library 

Worcester: 

Aaerican  Antiquarian  Sodety 

^  Institute  of  Industry 1 

Public  Librwry 

Society  of  Natural  History 


Pack- 
Ages. 


Spri 
CttyLil 


HICmOAN. 

Adrian: 
IdiisD  College 

Ann  Arbor: 
G«oloircal  Survey  of  Michigan 

OtMrratory 

UaiTenity  of  Michigan 

CoMwater: 
JOehigan  library  Aasoclatloii. 
^  Detroit: 

JrtlieLibraty 

BMeAgrionltandSoototy 

^HUbdale: 

BDbdale  CoOagp 

KilsBBaaoo: 
UnasooColkio 


1 
1 
2 
1 
1 

22 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 


73 

1 

(» 

121 


20 
1 
1 
1 


1,039 


2 

14 


1 
5 


Beciplents. 


Pack- 
Ages. 


MICHIGAN— Continued. 

Lansing : 

Agrioultaral  CoUege 

State  Board  of  Health 

State  Library 

Marquette : 
Geological  Survey 

Olivet: 
OUvet  College. 

Port  Huron : 
Ladies'  Library  Association... 


MCCinEBOTA. 

Bnlntb : 
Free  Public  Library 

Minneapolis : 
Academy  or  Natural  Sciences. 

Geological  Survey 

University  of  Minnesota 

Saint  Paul: 

Chamber  of  Commerce 

Historical  Society 

Library  Association 


MISSISSIPPI. 

Dalevllle : 
Cooper  Institute 

Oxford : 
University  of  Mississippi. . 


1 

17 
1 

1 

1 

1 


MI880URL 

Fayette : 
Centml  CoUege 

Glasgow : 
Observatory 

Jefferson  City : 

Governor  of  the  Stiite 

State  Board  of  Agriculture 

Liberty : 
William  Jewell  College  Library 

Rolla: 
Geological  Survey  of  Missouri.. 

Sunt  Louis : 

Academy  of  Sciences , 

Botanical  Garden 

Corporation  of  the  city 

Mercantile  Library 

Missouri  Historical  Society 

Peabody  Academy 

Public  School  Library 

Saint  Louis  University , 

Washington  Univendty. 

Westliche  Post 

Warrensburgh : 
State  Normal  School 


NEBBASKA. 

Lincoln : 
State  Library 

Peru: 
State  Normal  School 


12 
3 
2 

1 

8 
1 

28 


1 
1 


1 

2 

1 
3 


183 
1 
1 
2 
3 
1 
9 
I 
3 
1 


224 


SKW  HAMP8HIBK. 

Concord: 

Historical  Society 

State  Library 

Hanover : 

Dartmouth  College 

Dartmonih  College  Observatory. 


1 
1 


3 

1 

7 
1 


68 


BEPOBT   ON   THE   OPERATIONS   OF   EXCHANGES. 

List  of  oonHgnees — Continncd. 


Recipients. 


NKW  HAMP8HXRK— Continaed. 


Manchester: 
City  Library 

PortsmoQth : 
AthtaiSBom 


NEW  JBR8ET. 

Hoboken : 
Stevens  Institute  of  Technology. 

Newark : 
Historical  Society 

New  Branswick : 
Geological  Snrvey  of  New  Jersey 
Bntgers  College 

Kewton : 
Newton  Library  Association 

Princeton : 

College  of  New  Jersey 

Green's  School  of  Science 

ObserTatory 

Theological  Seminary 

Rahway : 
Library  Association 

Trenton : 
State  Library 


NEW  TORK. 

Albany : 

Adirondack  Sorrey 

Alban  V  Institute 

Commissioners  State  Park 

Dudley  Obserratory 

New  York  Medical  Society 

Secretary  of  State 

State  Agricultural  Society 

State  Cabinet 

SUte  Library 

State  Normal  School 

Regents  State  Uniyersities 

Alfred  Centre : 
Alft'ed  Unirersity 

Annandale : 
St.  Stephen's  College 

AuDum : 
Agricultural  and  Mechanics'  College. 

Ba^h: 
Library  Association 

Brooklyn : 

Baker  Collesiate  l^titute 

Brooklyn  Library 

Entomological  Society 

Louff  Island  Historical  Society 

Buffalo : 

BuflUo  Practical  School 

Buffalo  Society  of  Natural  Sciences. . . 

Grosrenor  Pree  Library 

North  American  Entomologist 

Young  Men's  Library 

Canton : 
Saint  Lawrence  University 

Clinton: 

Hamilton  College 

Litchfield  Observatory 

CominjK : 
Coming  Liorary 

Elmira: 
Young  Men's  Christian  Association  .. 

Fordham: 
St.  John's  College 

Geneva: 
Hobart  College 

Hamilton: 
Madison  UnlvOTslty 


Pack- 
ages. 


14 


13 


2 
1 


13 
1 
6 
1 


41 


4 

15 

2 

32 

2 

2 

27 

22 

7« 


76 


Recipients. 


HEW  TOHK— Continued. 

Homellsville : 
Library  Association 

Ithaca : 
Cornell  University 

New  York  City: 
American  and  Foreign  Bible  Society.  . . . 

American  Chemical  Society . . : 

American  Ethnological  Society 

American  Geo^aphical  Society 

American  Institute 

American  Medical  Journal 

Anieric  'U  Museum  of  Natural  History.. 

Astw  Library  

Collegeof  thecity  

College  of  Pharmacy 

Columbia  College 

Cooper  Union  

Druggists'  Circular 

Bni^eering  and  Mining  Journal 

Geneaolozical  Society 

Historical  Society 

Joamal  of  Chemistry 

Lenox  Li brary 

Medical  Library  and  Journal  Association 

Medical  Recorder 

Mercantile  Library 

Military  Service  Institute 

Natural  History  Society 

New  York  Academy  ofMedicine 

New  York  Academy  of  Sciences 

New  York  Belletristisches  Journal 

New  York  Society  Library 

New  York  Times   

New  York  Tribune 

Observatory 

School  of  Afines 

Scientific  American        

Union  Theological  Seminary 

University  of  the  city 

United  States  Sanitary  Commission 

Poughkeepsie : 

Society  of  Natural  Sciences 

Vassar  College 

Rochester : 
University 

Schenectady : 
Union  College 

Syracuse : 

Central  Library 

University •... 

Troy: 

Female  Seminary 

Rensselaer  Polytechnic  Institute 

Young  Men's  Association 

West  Point: 
United  States  Military  Academy 


KOBTH  CAROLIKA. 

Lenoir : 
Davenport  Female  College. . . 

Raleigh : 
State  Library 

Trinity: 
Trinity  College 

Warren  ton : 
Female  Collegiate  Institute. . 


OHIO. 

Ashtabula : 
Anthropological  Society. 

Athens : 
Ohio  University 


Pa< 
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LUt  ofo(nuigneM — Continued. 


Sedpienta. 


OHIO— Coatmiied. 

CiBdmuiti: 

CineioBati  TTnirenity.^ 

CisdniutiVolksblAtt 

CiBdnnati  Volkueitnag 

Heramtile  Libiarr 

JioMey  MedicAl  Ubnry 

Obwrrttiny 

Pablic  Library 

Sodety  of  Katural  History 

Clerelaad : 

CsM  Library 

EirtJand  Society  of  Katural  Sciences... 
Public  School  Library 

Colnmbna: 

Gtolorieal  Surrey  of  Ohio 

StateBoanlof  Apricultare 

State  Horticaltoral  Society 

State  Library    

StrteUniveraity 

Dayton: 
Publictibrary 

Ddairare: 
Wedeyaa  IJniyentty 

Fremont: 
Bnrcbard  Libmy 

Gambier: 
Xnyon  College 

Granville: 
Badflon  University 

Hiram : 
flinm  College 

Hudson: 
Westen  Beserre  College 

Lebanon: 
Hedianics' Institute 

UarietU: 
HiriettaClUege 

Oberlin: 
OberiinCoUege 

Painesville: 
lake  Erie  Female  Seminary 

Springfield: 

Pnbhc  Library... • 

Tiffin: 
HeiddbCTg  College 

Toledo: 
Pablic  Library 

Urbana: 
Ceatral  Ohio  Scientific  Association . . . .  ^ 
Urbana  University 

WeaterviUe: 
Otierbein  University 

Wooeter: 
Wootter  University 

Yellow  Springs: 
Antiodi  College ^ 


OBEGON. 

Forest  Grove: 
Pacific  University 

Portland: 
lAraiT  Association 

Sslem: 
State  Library 


PKmSTLTAKLi. 

Allegheny: 
Obiervatory 

Easton: 
oatititte  of  Mining  Engineers 
I«fityetteCollege.T.Tr» 


Pack, 
ages. 


2 

1 

1 

2 

1 
80 

6 
17 

1 
1 
1 

8 
41 
13 

4 

1 

1 
1 
1 
1 
1 
1 

1  ' 

I 

1  ! 

1 

1 

1 

1 

1 

1 

3 
1 

1 

1 

1 


149 


1 
1 
1 


8 


11 

8 

4 


Becipients. 


PEKiTBTLVAXiA— Continaed. 

Gettysburg : 

Pennsylvania  College 

Theological  Seminary.... 

Harrisborg : 

Geological  Survey 

StatoXibHtry 

Haverford : 
Haverford  College '. 

Lewisbars: 
University  of  Xewisbnrg 

Mansfield : 
State  Normal  School 

MeadviUe: 
Theological  Seminary 

Media: 
Delaware  County  Institnte  of  Science. . . 

New  Wilmington : 
Westminister  C^ege 

Philadelphia : 

Academy  of  Natural  Sciences 

American  Entomological  Society 

American  Journal  ofConchology 

American  Naturalist 

American  Pharmaceutical  Association.. 

American  Philosophical  Socie^ 

Apprentices'  Library 

Athenaeum : 

Board  of  Public  Education 

Board  of  Public  Health 

Board  of  Trade 

Central  High  School 

College  of  Pharmacy 

Corporation  of  the  City 

Eveninjg  Bulletin 

Franklin  Institute 

Geological  Sui-vey 

German  Society 

Historical  Society  of  Pennsylvania 

Library  Association  of  Friends 

Library  Compsny 

Magnetic  and  Meteorological  Observatory 

of  Girard  College 

Medical  Times 

Mercantile  Library  Company 

Naturalists'  Leisure  Hour 

Numismatic  and  Archeological  Society. . 

Philadelphia  Hospital 

Presbyterian  Board  of  Publication 

University  of  Pennsylvania 

Wagner  fYee  Institute 

Zoolofi^cal  Society 

Pittsburg: 
Mercantile  Library 

Strathroore : 
Strathmore  College 

South  Bethlehem : 
Lehich  University 

West  Grove: 
East  Pennsylvania  Experimental  Farm. 


RHODE  ISLAKD. 

Newport: 
Bedwood  Library 

Providence : 

Athenaeum 

Brown  University 

Historical  Society 

Normal  School 

Public  Library 

Begister  of  Births,  etc 

Woonsocket : 
Harris  Institute  Library . . . 


Pack- 
ages. 


1 
1 

6 
3 


1 
1 
1 
1 


209 

46 

5 

13 

14 

195 

1 

1 

4 

1 

3 

4 

1 

1 

1 

44 

•> 

«tf 

1 
0 
2 

4 

5 

15 
2 
1 
1 
2 
1 
2 
11 
20 

1 

1 

1 

1 

1^ 


2 
10 
3 
1 
1 
1 


21 
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List  of  oanHgneea — Continued. 


BecipienU. 


BOUTH  CABOUVA. 

Charleston : 

Elliot  Society  

Library  Society 

SUte  Medical  College 

Columbia : 

State  Library 

SUte  University 

Due  "West; 
Erskine  College 

Greenwich : 
Forman  University 


TEKKES6EE. 

Columbia : 
Athensum 

Hiawassee: 
Hiawassee  College 

Jackson: 
Southern  Baptist  University 

Maryville: 
Marvvillo  College 

Memphis : 
Christian  Brothers'  College.. 

yashville : 

School  for  the  Blind 

Universitv  of  Nashville 

Yanderbilt  University 


AuRtin : 
Public  Llbrarv  . . 

Chapel  Hill : 
Soul6  University 


TEXAS. 


UTAH. 


Salt  Lake  City: 
University*  of  Deseret. 


VKBMOXT. 

Castleton : 
Orleans  County  Society  of  Natural  Sci^tces 

Bui'linKton : 

Fletcher  Free  Public  Library 

University  of  Vermont 

Derby: 
Society  of  Natural  Sciences 

Montnelier: 

Historical  Society  of  Vermont 

State  Library 

Saint  Johnsbury : 
Athonsum 


\1EOINIA. 

Blaoksburg : 
Agricultural  and  Mechanical  College 

Charlottesville : 
University  of  Virginia 

Lexinjrton : 

Virginia  Military  Institute 

Washington  and  Lee  University 

New  Market : 
Polytechnic  Institute 

Bichmond : 

Medical  Society 

Bichmond  College 

State  Library 

Virginia  Historical  Society 

Salem : 
Boanoke  College 


Pack- 
ages. 


U 
3 
2 

2 
1 

1 

1 


24 


1 

1 

1 

1 

1 

1 
1 
1 


8 


1 
2 
3 


1 

1 


40 

1 
1 


1 

4 


49 


1 
1 


1 
1 
3 
1 


16 


Becipients. 


WABHIXOTOir  TEERTTOET. 

Seattle : 
Territorial  University 


WEST  yiEonriA: 


FInmington : 
West  Virginia  College. . 

Shephcrdstown : 
Shepherd  College 

Wheeling : 
Natural  History  Society 


WI8CON8IK: 

Appleton : 
Lawrence  University 

Beloit: 
Geological  Survey  of  Wisconain 

Janesvillo : 
Wisconsin  Institute  for  Educating  the 
Blind   

Madison: 

Historical  Society  of  Wisconsin 

Stato  Agricultural  Society  pf  Wisconsin 

Washbnm  Observatory 

Wisconsin  Academy  of  Sciences 

Milwaukee : 

Milwaukee  Soeboto 

Natnrhistorischor  Verein 

Public  Library 

Baoine:                                             ^ 
Bacine  College 


BBmSU  AMSEICA. 

Chicoutini,  Canada: 
Canadian  Naturalist 

Ooburg,  Canada: 
Victoria  University 

Goelph,  Canada : 
Ontario  School  of  Agriculture 

Halifax.  Nova  Scotia: 

Dalhouaie  Collece 

Department  of  Mines 

Legislative  Library 

Nova  Scotia  Institute  of  Natural  Sciences 

Hamilton,  Canada : 
Scient  ific  Association 

Kingston,  Canada: 

Botanical  Society  of  Canada 

Queen's  College 

Montreal.  Canada : 
Canadian  Medical  and  Surgical  Journal 

Canadian  Medical  Becord 

Department  of  Public  Instruction 

Geological  Survey  of  Canada 

Histoncal  Society 

L'Union  Medical  de  Canada 

McGill  College 

Medical  Association  of  Canada 

Natural  History  Society 

Soci^td  d'AiKriculture 

Soci6t6  d'Hiatoiro  Naturelle 

Ottawa,  Canada: 

Academy  of  Natural  Sciences 

Department  of  Agriculture 

Geological  Survey  of  Canada 

Legis&tlTe  Library 


Pack- 
ages. 
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LUt  of  0(ni8ignee9, — Continued. 


BecipientB. 


BRmaH  AMUUCA— ConUniied. 

Qoebec^  Canada: 

Geographical  Society 

Hiatorical  and  Natural  History  Society 

Lara]  University 

Le  Naturalist  Canadien 

Literary  and  Historical  Society 

Literary  and  Philosophical  Society 

parliamentary  Librarv  

Bc^r>l  Avademy  of  Sciences 

Fredericton,  New  Brans  wick: 
UniTersitT  of  New  Oninswlck 

St.  Johns,  New  Bmnswick : 
Le^slatiTo  Library 

St.  Johns,  Newfoundland : 
G«olocical  Survey  of  Newfoundhind . . . 

Toronto,  Canada 

Canadian  Institute 

Canadian  Journal  of  Medicine 

Educational  Department 

Entomok^Cical  Soci^y 


Pack- 
ages. 


a 

4 
2 
2 
15 
1 
3 
1 


6 


41 
1 
1 

4 


Beoipienta. 


BBXTUH  ▲MBBICA— Continued. 

Library  of  the  House  of  the  Assembly 

Literary  and  Historical  Society 

liaznetio  Observatory 

Moteorolqgical  Officej. 

Military  Institute 

Public  Library 

School  of  Practical  Science 

Toronto  Globe 

Trinity  College 

University 

University  College  Library 

Windsor,  Nova  Scotia : 
University  of  Kinjc's  College 

Winnipeg.  Manitoba : 
St  John's  College 

Wolfville,  Nova  Scotia : 
Acadia  College 


Pack- 
ages. 


235 


General  recapitulation. 


BxcEipra 


I.  For  foreign  transmission... 

XL  For  domestic  transmission  . 

m.  For  government  exchanges. 


Total 


Boxes. 


Ill 


111 


Parcels. 


14,161 
7,K90 


22,051 


Books. 


15,550 


15,550 


TBANSMI8SI0K& 


L  To  establishments  abroad 

300 

TI.  To  home  institntions  and  individuals  .,,-,.^-,,,-r^^^- ,......, 

8,433 

IIL  To foreiffn  Eovemments rr...... 

98 

15,550 

Total 

407 

8,433 

15,560 

3. — Exchange  op  govebnment  documents. 

In  1868  Congress  passed  a  resolation  establishing  a  system  of  gov- 
emxnent  exchanges  under  the  charge  of  the  Librarian  of  Congress,  who 
invited  the  co-operation  of  the  Smithsonian  Institution  by  placing  the 
management  of  this  system  in  the  hands  of  the  Secretary. 

A  large  quantity  of  public  documents  having  accumulated  at  the  In- 
stitation,  it  became  necessary,  in  October,  1874,  to  address  a  circular  to 
a  number  of  governments,  explaining  the  object  of  such  a  system  of 
exchanges  and  inviting  their  co-operation. 

The  governments  to  whom  this  proposition  was  made  were  those  of: 
Argentine  Bepublic,  Austria-Hungary,  Belgium,  Brazil,  Chili,  Den- 
mark, France,  German  Empire,  Great  Britain,  Guatemala,  Hawaii, Italy, 
Hayti,  Japan,  Mexico,  !N'etherlands,  Peru,  Portugal,  Bussia,  Salvador, 
Spain,  Sweden  and  Norway,  Turkey,  United  States  of  Colombia,  and 
Yeneznela. 
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In  accordance  with  the  instructions  received  by  the  Institution  in 
response,  the  following  distribution  of  documents  was  made  in  1875 : 


Turkey . 
France . . 
Portugal 
Sweden . 
Brazil... 


Cases. 


6 
6 
6 
6 
6 


Araentine  Bepublic 

Befgiom 

Chile 

Mexico 


Cases. 


6 
6 
6 
6 


These  governments  have  successively  been  supplied  with  the  continua- 
tions, and  at  present,  full  sets  of  fifteen  boxes  have  been  delivered  to  the 
following  named  governments  or  their  official  agents,  as  specified  in 
the  following  table : 

GavemfMnta  in  exchange  mth  the  Untied  States  Government, 


Govenuuents. 


Argentine  Confederation 

Bararia 

Belginm 

Brazil 

Bnenos  Aires 

Canada 

Do 

Chili 

Denmark 

France 

Germany 

Great  Britain 

Greece 

Hayti 

Italy 

Japan 

Mexico 

Netherlands 

New  South  Wales 

Kew  Zealand 

Norway 

Portugal 

Pruftsw 

Queensland 

Kussla 

Saxony 

South  Austndia 

Spain 

Sweden , 

Switzerland 

Tasmania 

Turkeyt 

Venezuela , 

Victoria 

Wiirtemberg 


Establishments  designated  for  the  reception  of  goyemment  exchanges. 


Minister  of  Foreign  Affairs,  Buenos  Aires. 

KSnigliche  Blbliothek,  Munich. 

Bibllothdque  Royal.  Brussels. 

Government,  Bio  Janeiro. 

Government  of  Buenos  Aires. 

Parliamentary  Library,  Ottawa. 

Legislative  Library,  Toronto. 

Mnseo  Kadonal,  Santiago. 

Koninklicke  Bibliothoket,  Copenhagen. 

Government  and  departments,  Paris. 

BeichaUg  Bibliothek,  Berlin. 

British  Museum,  Loudon. 

Biblioth^ue  Nationale,  Athens. 

S6cr6taiie  d'etat  dea  B6Iations  Ext^rieures,  Port-au-Prince. 

Bibliotheque  Naziunale  Vittorio  Emanuele,  Kome. 

Minister  of  Foreign  Affairs,  Tokio. 

Government,  Mexico. 

Library  of  the  States  Genersl,  The  Hague. 

Parliamentary  Library,  Sydney. 

Parliunentary  Library,  Wellington. 

Foreign  Office,  Christiania. 

Government,  Lisbon. 

KoniglicheBibliothek,  Berlin. 

Government,  Brisbane. 

Government,  St.  Petersburg. 

Koniglicho  Bibllothok,  Dresden. 

Government,  Adelaide. 

Goveiiiment,  Madrid, 

Government,  Stockholm. 

Government,  Berne. 

Parliamentary  Library,  Hobarton. 

Government,  Constantinople. 

ITniversity  Librarv,  Caracas. 

Public  Library,  Melbourne. 

Konigliche  Bibliothek,  Stuttgart 
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Shaping  agents  of  government  exchange. 


Country. 


ArgentfaM  ConliBdeimtion.. 

BaTsria. 

Bfilglnm 

Bnun 

Bneiios  Aires 

Canad*: 

Ottawa 

Toronto 

Chili 

Denmark 

France 

Germany 

Great  Britain 

Greeee 

Hayti 

Italy 

JaiMUi 

liexioo 

KetherlandB 

Vew  Sonth  Wales 

New  Zealand 

Norway 

Portoeal 

Pmasm 

Qneenaland 

Saxony 

South  Australia 

Spain 

Sweden 

Switzerland 

Tasmania 

Turkey 

Venezuela 

Victoria 

WiirtembeTg 


Agent. 


Carlos  Canansa,  consul  geDeral,  New  York. 

North  Oennan  Lloyd,  A.  oohnmacher  &  Co.,  Baltimore. 

White  Cross  Line,  Fnnoh,  Bdye  it,  Co.,  and  Bed  Star  Line,  P.  Wright  4b 

Sons,  New  York. 
Charles  Ifaokall,  Tioe*eonsul,  Baltimore. 
Carlos  Carranza,  oqnsnl-geneoal  New  York. 

Bsltimore  and  Ohio  Express  Comi>any. 

Baltimore  and  Ohio  Bxpress  Company. 

C.DeCastro,  consul-general,  New  York. 

Henriok  Broem,  consul-general,  New  York. 

ComoMnie  G6n6rale  Transatlantique,  L.  de  B6bian,  New  York. 

North  German  Lloyd,  A.  Schumacher  it,  Co.,  Baltimore. 

North  German  Lloyd,  A.  Schumacher  A,  Co.,  Baltimore. 

D.  W.  BotassL  consul-general.  New  York. 

AUas  Steamai&ip  Companv,  Pirn.  Forwood  St  Co.,  New  York. 

H.  Baftb,  consul-general.  New  York. 

Samro  Takaki,  oonsul-general.  New  York. 

Joan  N.  Navarro,  consul-general.  New  York. 

B.  C.  Burlage,  consul-generaLNew  York. 

R.  W.  Cameron  &  Co.,  New  York. 

B.  W.  Cameron  ic  Co..  New  York. 

Christian  Bors.  consul-general.  New  York. 

Gustav  Amsius,  consuTgenerad,  New  York. 

North  German  Lloyd,  A.  Schumacher  A.  Co.,  Baltimore. 

North  German  Lloydj  A.  Schumacher  A,  Co.,  Baltimore. 

Hamburg- American  Packet  Company,  Kunhardt  Sc  Co.,  New  York. 

North  German  Lloyd,  A.  Schumacher  A  Co.,  Baltimore. 

B.  W.  Cameron  A  Co.,  New  York. 

Hipolito  de  Uriarte,  consul-general.  New  York. 

Christian  Bors,  consul-general,  New  York. 

Nortii  German  Lloyd,  A.  Schumacher  A  Co.,  Baltimore. 

North  C^erman  I<loyd,  A.  Schumacher  A  Co.,  Baltimore. 

Turkish  Legation,  Washington^  D.  C. 

G.  de  Garmendia,  consul-general.  New  York. 

B.  W.  Cameron  A  Co.,  iTew  York. 

North  Grerman  Lloyd,  A.  Schumacher  A  Co.,  Baltimore. 
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LIST  OF  GOVERNMENT  DOCUMENTS  AND  OTHER  OFFICIAL  PUBLICA- 
TIONS DISTRIBUTED  BY  THE  SMITHSONIAN  INSTITUTION  TO  FOREIGN 
GOVERNMENTS  DURING  THE  YEAR  1881. 

Agricultural  Department 

ApportioDment  under  the  Tenth  Census.    8vo.    Paper. 
Special  reports  for  1880,  Nos.  24-27,  29,  30.    8vo.    Paper. 
Special  reports  for  1881,  Kos.  31-33,  35-39.    8vo.    Paper. 

Board  of  Health. 

Bulletin,  vol.  2.    Nos.  1-62  and  index.    4vo.    Paper. 
Supplements,  !N'os.  5-14.    4vo.    Paper. 
Bulletin,  vol.  3.    Kos.  1-15.    4vo.    Paper. 

Centennial  exbibitiofL 
Report  of  the  commission,  9  vols.    8vo.    Cloth. 

United  States  Congress. 

Executive  documents : 

Third  session  Forty-fifth  Congress.    8vo.    Sheep. 

First  session  Forty-sixth  Congress.    Nos.  1-11.    8vo.    Sheep. 

Second  session  Forty-sixth  Congress,  vols.  3,  9, 10,  17,  23,  25,  26. 
8vo.    Sheep. 
Congressional  Becord : 

Second  session  Forty-sixth  Congress,  voL  10  and  index.    4vo.  Half 
BuBsia. 

Third  session  Forty-sixth  Congress.    4vo.    Half  Kussia. 
Congressional  Directory: 

Third  session  Forty-sixth  Congress,  first  and  second  editions.    8vo. 
Paper. 

First  session  Forty-seventh  Congress.    8vo.    Paper. 
Memorial  addresses : 

Zachariah  Chandler.    8vo.    Cloth. 

Beverly  B.  Douglass.    8vo.    Cloth. 

Julian  Hartridge.    8vo.    Cloth. 

Gufltave  Schleicher.    8vo.    Cloth. 

Alpheus  S.  Williams.    8vo.    Cloth. 

Alfred  M.  Lay.    8vo.    Cloth. 

Rush  Clark.    8vo.    Cloth. 
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House  of  BepreseDtatives : 

ConstitatioDal  Manual^  second  session  Forty-sixth  Congress.    8vo. 

Half  Bussia. 
Hoose  documents,  third  session  Forty-Mth  Congress,  voL  x.    8yo. 
Sheep. 
House  miscellaneous : 

Third  session  Forty-fifth  Congress,  vol.  3.    8vo.    Sheep. 
First  session  Forty-sixth  Congress,  vols.  2-5.    8vo.    Sheep. 
Second  session  Forty-sixth  Congress,  vols.  1,2, 3, 5.  8vo.  Sheep. 
House  journals,  second  session  Forty-sixth  Congress. .  8vo.   Sheep. 
House  reports : 

Third  session  Forty -fifth  Congress,  vol.  1.    8vo.    Sheep. 
Second  session  Forty -sixth  Congress,  vol.  6.    8vo.    Sheep. 
United  States  Senate: 

A  compilation  of  questions  of  order  and  decisions  thereon.    8vo. 

Paper. 
Constitution  of  the  XTnited  States  with  the  amendments  thereto. 

8vo.    Paper. 
Senate  documents : 

Third  session  Forty-fifth  Congress,  vol.  4.    8vo.    Sheep. 
First  session  Forty-sixth  Congress,  No.  37.    8vo.    Sheep. 
Second  session  Forty-sixth  Congress,  vols.  2,  4.    8vo.    Sheep. 
Senate  journal: 

Second  session  Forty -sixth  Congress.    8vo.    Sheep. 
Third  session  Forty-sixth  Congress.    8vo.    Sheep. 
Senate  miscellaneous : 

Second  session  Forty-fifth  Congress.    8vo.    Sheep. 
Third  session  Forty-fifth  Congress.    8vo.    Sheep. 
Senate  reports : 

Third  session  Forty-fifth  Congress.    8vo.    Sheep. 

First  and  second  sessions  Forty-sixth  Congress.    8vo.    Sheep. 

Court  of  Claims, 

Cases  decided  in  the  Court  of  Claims  at  the  December  term,  1879,  vol. 
15.    8vo.'   Paper. 

Dq^artment  of  the  Interior. 

Catalogue  of  the  library  of  the  Interior  Department.    4to.    Paper. 
Begister  of  the  department,  August,  1880.    8vo.    Paper. 
Supplement  to  the  catalogue  of  the  library,  November  8, 1879.    8vo. 

Paper. 
Bureau  of  Education : 
Circulars  of  information.    8vo.    Paper : 
Instruction  in  chemistry  and  physics. 
The  spelling  reform. 
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Bureau  of  Education — Continued. 

Belation  of  education  to  industry. 

Proceedings  National  Education  Association. 

Education  and  crime. 

Library  aids. 

The  discipline  of  the  school. 

Education  in  China  and  Siam. 

Educational  tours  in  France. 

Industrial  education  in  Europe. 
General  Land  Office :  I 

Survey  of  public  lands  and  private  land  claims.    8vo.    Paper. 

Instructions  to  Surveyors  General.    8vo.    Paper. 

Circulars: 

"How  to  obtain  title  to  public  lands."    8vo.    Paper. 
**  Deposits  on  account  of  surveys.''    8vo.    Paper.- 
Bules  of  practice,  approved  December  20, 1880.    8va    Paper. 
Board  of  Indian  Commissioners : 

Twelfth  annual  rex)ort  for  the  year  1880.    8va    Paper. 
Office  of  Indian  Affairs : 

Instruction  to  Indian  agents,  revised  October  1, 1880.    8vo.    Paper. 
United  States  Geological  Survey  of  the  Territories : 

Bulletin,  vol.  vi,  Nos.  1  and  2.    8vo.    Pax)er. 

Bulletin,  vol.  v,  No.  4.    8vo.    Paper. 

Miscellsmeous  publication,  Ko.  12,  Korth  American  Pinnipeds.  8vo. 
Paper.  < 

United  States  Entomological  Conmiission : 

Bulletin  No.  6.    8vo.    Paper. 

Second  report  on  the  Bocky  Mountain  locust.    8vo.    Paper. 
United  States  Patent  OfOoe : 

Decisions  of  the  Commissioner  for  1879.    8vo.    Paper. 

Decisions  of  the  Commissioner  for  1880.    8va    Paper. 

Statutes  and  rules  relating  to  the  registration  of  trade-marks  and 
labels.    8vo.    Paper. 

Patent  laws,  February,  1881,    8vo.    Papei:. 

Boles  of  practice,  revised  September  1, 1880.    8vo.    Paper. 
United  States  National  Museum : 

Proceedings  of  the  National  Museum,  vol.  3.    8vo.    Paper. 

Bulletins  Nos.  17  and  21.    8vo.    Paper. 
United  States  Pension  Office: 

General  Instructions  to  Special  Examiners.    8vo.    Paper. 
United  States  Surveys  of  the  Bocky  Mountain  Begions : 

Geology  of  the  Black  Hills  of  Dakota,  4  vols.,  and  atlas. 

Geology  of  the  High  Plateau  of  Utah,  4  vols.,  and  atlas. 
Yellowstone  National  Park : 

Annual  report  of  the  superintendent  for  1880.    8 vo.    Paper. 
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Department  of  Justice. 
Attomey-GteneTal : 

Official  Opinions  of  the  Attorney-Oeneral  of  the  United  States, 
vols.  XV  and  xvi.    8vo.    Paper  and  sheep. 

Navy  Department. 

Beglster  of  the  Officers  of  the  !N'avy,  Marine  Corps,  etc. : 
June  1, 1880.    8vo.    Paper. 
January,  1881. 
July,  1881. 
Circular  No.  13.    4to.    Paper. 
Bureau  of  Constraction  and  Eepair : 

Allowances  established  under  the  bureau,  1881.    4to.    Paper. 
Bureau  of  Equipment : 

Allowances  established  under  the  bureau,  1880.    4to.    Paper. 
Bureau  of  Medicine  and  Surgery : 

Information  and  Oaidance,  Jeanette  Expedition.    8vo.    Pa^r. 
Report  on  Yellow  Fever  in  the  U.  S.  S.  Plymouth.    8vo.    Paper. 
Kaval  Academy : 

Annual  Begister,  1880-'81.    8vo.    Paper. 
Catalogae  of  Specimens  added  to  the  Cabinet.    8vo.    Paper. 
Bureau  of  Navigation,  Hydrographic  Office : 

Americsm  Practical  Navigator.    8vo.    Sheep. 

Arctic  Azimuth  Tables.    8vo.    Paper. 

Charts  and  Plans  published  and  withdrawn,  March  31, 1881.    8vo. 

Paper. 
Charts  and  Plans  published  and  withdrawn,  June  30, 1881.    8vo. 

Paper. 
Hydrographic  Notices  for  1880  and  1881,  and  Index  for  1881.    8vo. 

Paper. 
Lists  of  Lights : 

Atlantic,  Gulf,  and  Pacific  Coasts  of  the  United  States.    8vo. 

Paper. 
Coast  of  Africa.    8vo.    Paper. 

EastandWestCoastsofNorth  and  South  America.  8vo.  Paper. 
South  Coasts  of  Asia  and  Africa.    8vo.    Paper. 
New  Lights,  United  States  and  South  America.    8vo.    Paper. 
Notices  to  Mariners  for  1880  and  1881.    8vo.    Paper. 
Sailing  Directions  for  Kattegat  Sound,  etc.    8vo.   Paper. 
Nantical  Almanac  Office : 

Astronomical  papers  prepared  for  the  use  of  Nautical  Almanac. 

4to.    Paper. 
American  Ephemeris  and  Nautical  Almanac: 

1882.  8vo.  Paper. 

1883.  8vo.  Paper. 

1884.  8vo.  Paper. 

\Gtau8s' method  of  computing  secular  perturbations,  etc.  8vo.  ¥apex. 


78  BEPOKT   ON   THE   OPEEATIONS   OP   EXCHANGES. 

Borean  of  Steam  Engineering : 

Experiments  on  relative  merits  of  screw  propellers.    Svo.    Paper. 

Beport  on  the  ^erreshof  system  of  Motive  Machinery.  Svo.  Paper. 

Beport  on  the  Machinery  of  the  "  Anthracite."    Svo.    Paper. 

Beport  on  the  Standard  Gauge  for  Bolts,  Nuts,  and  Screw-threads» 

Svo.    Paper. 

Post'Offlce  Department 

List  of  Post-offices  of  the  United  States,  February  1,  ISSl. 
Bulletin,  City  Post-Office,  Washington,  D.  0.,  ISSl.    Svo.    Paper. 

Smithsonia/n  Institution. 
Bureau  of  Ethnology : 

Collection  of  Gesture  Signs.    4to.    Paper. 

Study  of  Mortuary  Customs.    4to.    Paper. 

Ikpartment  of  State. 

• 

Commercial  Belations  of  the  United  States : 

No.  2,  Ifovember,  1880.    Svo.    Paper. 

No.  3,  January,  1881.    Svo.    Paper. 

No.  4,  February,  1881.    Svo.    Paper. 

No.  5,  March,  1881.    Svo.    Paper. 

No.  6,  April,  1881.    Svo.    Paper. 

No.  7,  May,  1881.    Svo.    Paper. 

No.  8,  June,  1881,  and  index.    Svo.    Paper.  * 

No.  9,  July,  1881.    Svo.    Paper. 

No.  10,  August,  1881.    Svo.    Paper.  H 

Begister  of  the  Department  of  State,  December,  1880.    Svo.    Paper. 
Besult  of  Investigation  "  American  Pork."    Svo.    Paper.  t 

Begulations  for  the  use  of  the  Consular  Service.    Svo.    Paper. 

Treasury  Department. 

United  States  Coast  Survey : 

Atlantic  Coast  Pilot,  Boston  to  New  York.    Svo.    Paper. 
Deep-sea  Soundings  and  Dredgings  on  Board  the  United  States 

Coast  Survey  Steamer  Blake.    4to.    Paper. 
Methods  and  Besults ;  general  properties  of  the  equations  of  steady 

motion.    4to.    Paper. 
O^de  Tables : 

For  the  Atlantic  Coast,  ISSl.    Svo.    Paper. 
For  the  Atlantic  Coast,  1882.    Svo.    Paper. 
For  the  Pacific  Coast,  1881.    Svo.    Paper. 
For  the  Pacific  Coast,  1SS2.    Svo.    Paper. 
Light-House  Board : 

Annual  report  for  the  year  1880.    Svo.    Paper. 
Laws  and  regulations  relating  to  the  Light-House  Establishment 
of  the  United  States.    Svo.    Paper. 
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Bureau  of  Statistics : 

Merchant  Vessels  of  the  United  States.    8vo.    Paper. 
Classification  of  imports  entered  for  consumption  in  the  United 

States,  July  1, 1881.    8vo.    Paper. 
Quarterly  reports  relative  to  the  imports,  exports,  immigration, 
and  navigation  of  the  United  States,  I^os.  2  and  3.    8vo.    Paper. 
Summary  statements  of  the  imports  and  exports  of  the  United 
States,  Nos.  8, 9, 10, 11,  and  12,  for  1880-^81,  and  ^o.  1,  for  1881-'82. 
4to.    Paper. 
Life-Saving  Service: 

Annual  report  for  the  year  ending  June  30, 1880.    8vo.    Paper. 
Bureau  of  the  Mint : 

Oeneral  instructions  and  regulations  in  relation  to  the  transaction 
of  business  at  the  mints  and  assay  ofi&ces  of  the  United  States. 
8vo.    Paper. 
Internal  Eevenue  Office : 

Internal  Revenue  Laws.    8vo.    Paper. 
Inspector-General  of  Steam  Vessels: 

Annual  report  to  the  Secretary  of  the  Treasury  for  the  year  ending 
June  50, 1880.    8vo.    Paper. 
Marine  Hospital  Service : 

Annual  report  of  the  Supervising  Surgeon-General  for  the  fiscal 
year  1880.    8vo. "  Paper. 
Board  of  Supervising  Inspectors  of  Steam  Vessels : 

Proceedings  of  special  meeting  of  the  board,  May,  1880.      8vo. 

Paper. 
Proceedings  of  the  twenty-ninth  annual  meeting  of  the  board, 
January,  1881.    8vo.    Paper. 

War  Department. 

Official  Army  Register,  January,  1881.    8vo.    Paper. 

I^otes  illustrating  the  military  geography  of  the  United  States. 

8vo.    Paper. 
Articles  of  War  governing  the  armies  of  the  United  States.    8vo. 

Paper. 
The  War  of  the  Rebellion :   A  compilation  of  the  official  records 

of  the  Union  and  Gonfederate  armies.    Series  1,  vols.  1  and  2. 

Svo.    Cloth  and  paper. 
Adjutant-General's  Office : 

General  orders  for  the  year  1880  (in  part).    8vo.    Paper. 

General  orders  for  the  year  1881  (in  part).    8vo.    Paper. 

Orders  (general  courts-martial)  for  the  year  1880  (in  part).    Svo. 

Paper. 
Orders  (general  courts-martial)  for  the  year  1881  (in  part).     Svo. 

Paper. 
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Engineer  Bureau : 

Catalogae  of  the  library  of  the  Engineer  Department.    Svo.    Paper. 
Decrease  of  water,  -^anslation  of  a  lecture.    8to.    Paper. 
Geological  exploration  of  the  forty-fifth  parallel.    (0.  King),  vol. 

viL    Odontothomites.    4to.    Cloth. 
Improyement  of  the  Danube  at  Vienna.    Translation  of  lectures. 

8to.    Paper, 
lists  of  reports  and  maps  of  the  XTnited  States  geographical  sur- 
veys west  of  the  one  hundredth  meridian.    (Gapt.  George  M. 
Wheeler  in  charge.)    Svo.    Paper, 
list  of  maps  etc.,  sent  to  the  Geographical  Oongress  at  Venice. 

8vOk    Paper, 
l^otes  on  the  Pointe  de  Grave,  Gironde  Eiver,  France.   Svo.   Paper. 
The  water  jet  as  an  aid  to  engineering.    Svo.    Paper. 
Judge- Advocate-General : 

Digest  of  Opinions  with  notes.    Svo.    Paper. 
United  States  Military  Academy : 

Annual  Report  for  the  year  1880.    Svo.    Paper. 
Blasting  or  military  mining.    Svo.    Paper. 
Military  Bailroads: 

Orders  issued  during  the  years  18©1-1866.    Svo.    Paper. 
Quartermaster-General : 

Transportation  of  troops  over  the  Atchison,  Topeka  and  Santa  F6 
Bailroads  in  1875-^76.    Svo.    Paper. 
United  States  Signal  Ofi&ce : 

Daily  bulletin  of  the  weather  reports: 
July  18, 1877.    4to.    Paper. 
August,  1877.    4to.    Paper. 
September,  1877.    4to.    Paper. 
Bains  and  dry  winds.    Svo.    Paper. 
Surgeon-OeneraPs  Office: 

Index  catalogue  of  the  library  of  the  Surgeon-General's  Office,  vols. 
1  and  2.    4to.    Cloth. 


BEPOBT  OP  THE  ASSISTANT  DIEEOTOR  OF  THE  UNITED 
STATES  NATIONAL  MUSEUM,  FOB  THE  YEAR  1881. 

ProtSPENCEB  F.  Baibd, 

Director  United  States  National  Museum : 

8m:  In  compliance  with  your  instructions,  I  submit  a  report  upon 
the  present  condition  of  the  National  Museum,  and  upon  the  work  ac- 
oomplished  in  its  various  departments  during  the  year  1881. 

On  the  1st  of  July,  letters  of  appointment  were  issued  by  you  to  all 
the  officers  and  employees  of  the  Museum ,  and  at  this  time  I  was  assigned 
to  duty  as  executive  officer  of  the  Museum  and  curator  of  the  depart- 
ment of  arts  and  industries.  The  new  building  was  not,  however,  ready 
for  occupation  until  October,  and  the  work  of  the  year  must  be  regarded 
as  having  been  almost  entirely  of  a  preliminary  nature.  Owing  to  the 
fact  that  the  work  of  reorganization  was  begun  so  late  in  the  year,  and 
that  the  curators  of  several  departments  did  not  enter  upon  their  duties- 
imtil  aatamn,  it  has  been  found  impossible  to  present  a  special  report 
from  each  department.  It  is  respectfully  suggested  that  in  future  the 
report  of  the  assistant  director  shall  relate  to  the  work  of  the  adminis- 
trative department  and  other  matters  directly  under  his  supervision^ 
and  that  the  operations  of  the  departments  be  reported  by  the  several 
directors  in  charge. 

Very  respectfally, 
G.  Beown  Goode, 

Assistant  Director • 

March  1,  1882. 

Periods  in  the  history  of  the  Museum. — ^The  history  of  the  National  Mu- 
seum may  be  divided  into  three  periods:  First,  that  from  the  foundation 
of  the  Smithsonian  Institution  to  1857,  during  which  time  specimens 
▼ere  collected  purely  and  solely  to  serve  as  materials  for  research,  no 
special  efforts  being  made  to  exhibit  them  to  the  public  or  to  utilize 
them  except  as  a  foundation  for  scientific  description  and  theory.  Sec- 
ond, the  period  from  1857,  when  the  Institution  assumed  the  custody  of 
the  ** National  Cabinet  of  Curiosities,"  to  1876.  During  this  period  the 
Mosenm  became  a  place  of  deposit  for  scientific  material,  which  had 
already  been  studied,  this  material,  so  far  as  convenient,  being  exhib- 
ited to  the  public,  and,  so  far  as  practicable,  made  to  serve  an  educa- 
tional purpose.  Third,  the  present  period,  beginning  in  the  year  1876, 
in  which  interval  the  Museum  has  entered  upon  a  career  of  active  work, 
in  gathering  collections  and  exhibiting  them  on  account  of  their  educa- 
tional value. 

In  the  first  period,  the  main  object  of  the  Museum  was  scientific  re- 
8.  Mis.  109 6  ^^ 
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search;  in  the  second,  the  establishment  became  a  musenm  of  record 
as  well  as  of  research^  while  in  the  third  period  is  growing  up  the 
idea  of  public  edacation.  As  soon  as  the  material  already  within  the 
walls  of  the  M.useum  can  be  displayed  in  accordance  with  the  plan 
already  perfected,  the  National  Museum  of  the  United  States  will  have 
commenced  to  fulfill  all  the  demands  which  are  likely  ever  to  be  made 
upon  it. 

Museums  for  Record^  for  Research^  and  for  Education, — ^These  three, 
co-operative  and  mutually  helpful  as  they  are,  are  essential  to  the  de- 
velopment of  any  comprehensive  and  philosophically  organized  museum. 
Materials  are  gathered  together  that  they  may  serve  as  a  basis  for 
scientific  thought.  Objects,  which  have  served  as  a  foundation  for  sci- 
entific study,  or  which,  from  their  historical  significance,  are  treasured 
up  and  preserved  from  destruction  that  they  may  serve  purposes  of 
tecord,  permanent  land-marks  of  the  progress  of  the  world  in  thought, 
in  culture,  or  in  industrial  achievement;  not  only  are  they  records  of 
what  has  been  done  in  the  past,  but  they  constitute  the  most  valuable 
of  all  materials  for  future  study.  The  museum  of  record,  then,  is  not 
only  an  accessory  to  the  museum  of  research,  but  an  adjnnct  which 
accomplishes  similar  and  fully  equal  re>sults  in  the  same  direction. 

The  contents  of  the  museum  of  research  and  the  museum  of  record, 
if  no  other  objects  are  sought  but  those  already  mentioned,  might  with- 
out impropriety  be  stored  away  in  vaults  and  cabinets,  inaccessible  to 
any  except  the  specialist.  To  give  them  their  highest  value,  however, 
they  should  be  arranged  in  such  a  manner  that  hundreds  of  thousands 
of  people  should  profit  by  their  examination  instead  of  a  very  limited 
number,  and  that  they  should  afford  a  means  of  culture  and  instruction 
to  every  person,  young  or  old,  who  may  have  opportunity  to  visit  the 
place  in  which  they  are  preserved. 

The  Museum  of  Record  is,  in  part,  a  necessary  result  of  the  museum 
of  research,  but  its  ultimate  origin  can  without  doubt  be  recognized  at 
a  very  much  earlier  period  in  the  treasure-houses  of  monarchs,  such  as 
are  found  recorded  in  the  histories  of  very  early  days.  The  treasure- 
house  of  King  Ahasuerus  was  one  of  the  earUest  museums,  and  the  pal- 
ace of  Ptolemy  at  Alexandria  was  a  prototype  of  the  modem  museum 
of  art  and  industry.  With  the  growth  of  republican  ideas,  treasures  of 
this  description  have  became  national  museums — as  in  the  case  of  the 
museums  of  Saxony,  Bavaria,  Italy,  France,  and  other  European  na- 
tions— which  are  in  the  main  made  up  of  materials  which  in  former 
days  were  kept  within  the  walls  of  palaces  and  were  inaccessible  to  the 
public.  Ecclesiastical  edifices,  too,  have  always  been  depositories  for 
works  of  art  and  curious  manufacture.  The  temples  of  Athens,  Ephesus, 
and  Delphi  were  art-museums,  and  so  are  many  European  churches  of 
today.  With  the  growth  of  liberal  government,  more  liberal  and  compre- 
hensive ideas  as  to  the  use  and  value  of  such  materials  have  sprung 
up,  and  they  are  now  recognized  to  be  the  property  of  the  people  of  the 
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nation.  Private  individuals  have  often  devoted  themselves  to  the  ac- 
cumulation of  collections  which,  either  by  design  or  in  obedience  to  a 
natural  law  recognized  and  sometimes  expedited  by  museum  officers^ 
have  found  a  resting-place  in  public  halls.  The  Ashmolean  Museum 
at  Oxford  wa«  the  result  of  Sir  John  Tradescant's  life-long  toil. 

The  Museum  of  Research  seems  to  have  originated  within  the  last  three 
or  four  centuries,  and,  perhaps,  to  have  been  one  of  the  results  of  the 
promulgation  of  the  inductive  philosophy.  The  collections  gathered  by 
Linnaeus,  those  of  Sir  Hans  Sloane,  which  formed  the  nucleus  of  the 
British  Museum,  and  of  Buffon,  Cuvier,  and  their  collaborators,  as  a 
beginning  of  the  Natural  History  Museum  of  Paris,  were  among  the 
earliest  of  this  class. 

The  Edttcational  Museum  is  of  much  more  recent  origin,  and  may  be 
considered  as  one  of  the  outgrowths  of  the  modern  industrial  exhibition. 
The  World's  Fair  of  London  in  1861,  the  first  of  a  long  series  of  inter- 
national exhibitions,  was  utilized  by  the  Government  of  Great  Britain  as 
a  starting-point  for  a  number  of  national  and  educational  museums,  the 
most  perfect  which  have  as  yet  been  organized,  and  the  subsequeut 
World^s  Fairs  have  been  utilized  in  a  similar  manner,  so  that  nearly 
every  civilised  country  now  has  museums  of  this  description. 

The  systematic  exhibition  of  the  products  of  the  earth  and  the  achieve- 
ments of  human  industry  for  the  instruction  of  visitors,  the  improve- 
ment of  the  public  taste,  and  the  fostering  of  arts  of  design  had  not 
been  attempted,  probably  scarcely  thought  of,  thirty-two  years  ago. 

The  gradual  deterioration  of  industrial  exhibitions  and  World's  Fairs, 
the  predominance  of  purely  commercial  features  in  those  which  have 
been  attempted  of  late  years,  the  growing  difficulty  in  securing  the  at- 
tendance of  exhibitors  would  seem  to  indicate  that  their  period  of 
greatest  usefulness  is  in  the  past.     \ 

The  present  demand  is  for  something  better,  more  systematic,  more 
definitely  instructive  in  its  aims — something  which  shall  afford  the  same 
long  vistas  into  the  palaces  of  nature  and  art,  and  at  the  same  time  pro- 
vide guide-marks  to  explain  their  meaning. 

Effects  of  the  Centennial  Exhibition  of  1876. — One  of  the  results  of  the 
Philadelphia  Exhibition  of  1876  is  that  it  made  plain  to  the  people  of 
the  United  States  the  educational  importance  of  a  great  industrial 
museum.  It  suggested  to  the  observant  the  thought  that  if  so  much 
that  is  inspiring  and  instructive  could  be  imparted  by  a  collection  of 
objects  gathered  together  chiefly  with  commercial  ends  in  view  on  the 
part  of  the  exhibitors,  necessarily  somewhat  unsystematically  arranged, 
and  with  little  effort  toward  labeling  in  an  instructive  manner,  an  im- 
mense field  was  open  for  educating  the  public  by  gathering  together  a 
selected  series  of  similar  objects,  which  could  be  so  classified  and  ex- 
plained by  means  of  labels  and  guide-books  that  they  should  impart  a 
consistent  and  systematic  idea  of  the  resources  of  the  world  and  of 
human  achievement. 
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The  United  States  lias,  as  yet,  no  comprehensive  edacationalmaseniOy 
although  there  are  several  museums  of  limited  scope,  which  have  suc- 
cessfully carried  out  the  educational  idea  in  the  arrangement  of  their 
materials ;  for  instance,  the  Boston  Museum  of  Art,  the  Metropolitan 
Museum  of  Art  in  New  York,  the  Pennsylvania  Museumof  Industrial  Art, 
the  Peabody  Museum  of  Archaeology  in  Cambridge,  the  Peabody  Museum 
of  Yale  College,  and  the  Boston  Society  of  Natural  History. 

The  same  remark  applies  with  equal  force  to  the  museums  of  Europe. 
There  are  certain  institutions,  like  the  Museum  of  Practical  Geology, 
the  museums  of  the  Boyal  College  of  Surgeons,  the  museums  at  Bethnal 
Green  and  South  Kensington,  in  London,  the  Museum  of  Industrial  Art 
at  Berlin,  the  Ethnological  Museum  at  Leipsic,  the  National  Museum 
of  Germany  at  Nuremburg,  the  Bavarian  National  Museum  at  Munich, 
and  others,  which  have  admirably  carried  out  a  single  idea,  or  a  limited 
number  of  ideas,  and  which  are  marvelously  rich  in  material  and  ar- 
ranged in  a  manner  full  of  suggestiveness.  It  may  safely  be  said,  how- 
ever, that  all  the  museums  of  anthropology,  economy,  and  industrial  art 
now  in  existence  are,  either  by  design  or  chance,  limited  in  their  scope- 

The  museum  is  yet  to  be  organized  which  shall  show,  arranged  ac- 
cording to  one  consistent  plan,  the  resources  of  the  earth  and  the  results 
of  human  activity  in  every  direction.  This  has  not  yet  been  done,  even 
for  a  single  country. 

There  can  be  little  question  that  the  National  Museum  of  the  United 
States  can  be  made,  in  the  course  of  a  few  years,  the  most  comprehen- 
sive and  instructive  museum  in  the  world.  While  it  may  not  be  pos- 
sible to  gather  together  such  treasures  of  art  and  industry  as  are  in  the 
possession  of  the  government  museums  of  Europe,  it  is  not  unreasonable 
to  hope  that  examples  of  every  kind  of  object  known  to  man  may  bt 
acquired,  and  that  this  museum  may  be  able,  by  means  of  a  thorough 
classification,  and  as  a  result  of  the  absence  of  the  enormous  masses  of 
duplicates,  which  are  sure  to  incumber  any  old  museum,  to  illustrate 
the  history  of  human  culture  better  than  has  ever  before  been  done. 

The  educational  museum  being,  as  has  been  already  remarked,  of  com- 
paratively recent  origin,  and  the  efforts  of  thoughtful  men  in  times  past 
having  been  chiefly  directed  toward  the  building  up  of  museums  of  re- 
search, it  is  not  at  all  strange  that  natural-history  museums  should  be  so 
common,  while  museums  illustrating  the  history  of  mankind  are  so 
rare.  The  importance  of  the  natural  history  museum  from  the  stand- 
points of  science  and  industry  can  scarcely  be  overrated.  A  museum 
of  culture  must,  however,  be  admitted  to  possess  equal  importance  to 
the  philosopher  and  to  be  of  greater  value  for  the  education  of  the  pub- 
lic at  large. 

The  majority  of  visitors  to  any  museum  go  thither  in  search  of  amuse- 
ment, or  from  a  mere  idle  curiosity.  Many  have  no  desire  to  gain  in- 
struction, and  most  of  those,  if  actuated  by  such  a  desire,  fail  to  accom- 
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plish  their  object  by  a  visit  to  the  ordinary  museum.  This  is  due,  in  part, 
to  tbe  fact  that  so  much  duplicate  material  is  exhibited  that  the  really 
instructive  objects  are  lost  to  view ;  in  part,  to  the  fact  that  the  objects 
in  but  few  museums  are  labeled  in  a  really  instructive  manner,  and  prin- 
cipally to  the  fact  that  the  objects  exhibited  are  not  of  the  kind  best 
adapted  to  the  needs  of  the  museum- visiting  public.  The  visitors  carry 
away  only  a  general  impression  of  rooms  full  of  glass  cases  containing 
animals,  minerals,  or  **  curiosities,"  gathered  by  travelers  among  unciv- 
ilized races.  Professor  Huxley  has  defined  a  museum  as  ^^  a  consulta- 
tive library  of  objects  ^ ;  and  this  definition,  true  enough  in  itself  as  a 
description  of  the  best  ideal  museums,  unfortunately  is  too  true  a  de- 
scription of  all.  Most  museums  are  as  useless  and  little  instructive  as 
are  our  libraries  of  consultation  to  the  great  masses  of  our  people,  who 
know  not  how  to  use  them.  The  educational  museum  should  be  more 
like  a  popular  encyclopedia  than  like  a  library  full  of  learned  tomes. 
The  museum  of  research^  since  it  is  intended  chiefly  for  investigators, 
fihonld  be  the  consultative  library. 

To  obviate  these  difficulties  many  steps  must  be  taken  which  are  not 
nsoal  in  museums.  By  far  the  most  important  of  these  is  in  the  direc- 
tion of  thorough  labelling. 

An  e£Scient  educational  museum,  from  one  point  of  view,  may  be 
described  as  a  collection  of  instructive  laheUj  ea^jh  illustrated  by  a  well- 
tekcted  specimen. 

There  is  a  certain  peril  in  the  attempt  to  build  up  a  museum  upon  this 
basis.  Museums  which  exhibit  only  such  objects  as  are  in  themselves 
beantifol  or  marvellous  cannot  fail  to  be  attractive,  no  matter  how  poorly 
the  objects  are  arranged  and  labelled. 

When,  however,  the  objects  depend  for  their  interest  upon  the  ex- 
planations or  the  labels,  and  upon  the  manner  in  which  they  are  placed, 
relatively  to  each  other,  a  responsibility  a  hundred-fold  greater  is  en- 
tafled  npon  the  curators.  The  materials  of  such  a  museum  may  be  com- 
pared to  piles  of  brick,  stone,  lumber,  and  architectural  ornaments,  which 
by  themselves  possess  little  apparent  interest,  but  which  may  by  thought 
and  labor  be  combined  into  an  imposing  and  useful  edifice. 

Principles  to  be  followed. — Certain  cardinal  principles  may  be  an- 
nounced which  should  be  considered  in  the  arrangement  of  every  pub- 
lic museum :  (I)  every  article  exhibited  should  illustrate  an  idea,  and 
no  two  objects  should  be  shown  which  illustrate  the  same  idea  in  a 
similar  manner;  (II)  the  idea  which  any  object  is  intended  to  illustrate 
should  be  explained  upon  its  label  in  such  a  manner  that  any  intelli- 
gent visitor,  without  previous  special  knowledge  of  the  subject,  may  be 
able  to  learn  (a)  why  the  object  is  shown,  and  (b)  what  lesson  it  is  in- 
tended to  teach ;  (III)  the  objects  should  be  so  carefully  classified  that 
their  relations  to  each  other  may  be  recognized  by  the  visitor,  so  that, 
taken  together,  they  suggest  certain  general  conclusions;  in  the  forma- 
tion of  these  conclusions  he  should  be  aided  by  certain  general  or  col- 
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lective  labels  which  relate  to  and  describe  groups  of  objects  in  a  manner 
similar  to  that  in  which  the  individaal  labels  describe  separate  articles; 
(TV)  the  labels  individual  and  collective,  should  be  supplemented  by 
guide-books  and  manuals  for  special  departments,  which  shall  contain 
all  the  information  given  upon  the  labels  arranged  systematically,  and 
which  shall  be  illustrated  by  engravings  of  the  more  important  objects. 

Industrial  museums,  as  a  rule,  exhibit  only  those  articles  which  are 
designed  and  constructed  in  the  most  sumptuous  manner — the  armor  of 
kings  and  knights,  the  furniture  of  palaces,  the  most  artistic  of  metal 
work,  stone  work,  and  wood  work.  The  ethnological  museums,  on  the 
other  hand,  admit  only  the  implements  and  costumes  of  savage  and 
partially  civilized  races.  Between  the  two  there  is  a  great  chasm  to  be 
filled.  Is  it  not  as  important  to  preserve  in  museums  the  more  humble 
and  simple  objects  which  illustrate  the  domestic  economy  and  customs 
of  the  masses  of  the  people  of  civilized  nations,  as  to  search  for  similar 
objects  in  distant  lands,  or  to  treasure  up  only  the  object*  which,  on 
account  of  their  cost,  are  seen  and  used  only  by  the  most  wealthy  and 
luxurious  classes  in  the  civilized  community?  A  museum  which  at- 
tempts to  show  the  evolution  of  civilization,  should  preserve  the  simplest 
products,  the  everyday  costumes,  together  with  the  tools  and  appliances 
which  have  been  in  common  use  by  civilized  man  in  the  present  and 
past  centuries. 

Such  objects  have  at  least  as  much  claim  to  careful  preservation  as 
similar  objects  gathered  in  distant  lands ;  for,  although  the  latter  are 
at  present  more  interesting  on  account  of  their  strangeness,  a  century 
hence  they  will  be  far  less  interesting  than  the  objects  which  are  in 
common  use  in  our  own  country  at  the  present  day. 

It  has  long  been  one  of  the  standard  instructions  given  to  persons 
charged  with  collecting  specimens  for  the  Smithsonian  Institution,  that, 
in  whatever  locality  they  may  be,  they  shall  collect  the  more  diligently 
those  things  which  are  most  common,  paying  but  very  little  attention 
to  objects  which  may  there  be  very  rare,  since  these  same  objects  are 
sure  to  be  common  in  some  other  locality,  where  they  can  be  obtained 
with  greater  ease.  A  similar  practice  should  be  followed  in  gathering 
objects  for  an  industrial  museum.  American  ethnologists  have  done 
well  in  devoting  their  energy  to  gathering  the  manufactures  of  the 
North  American  Indian,  for  the  products  of  their  race  would  otherwise 
have  been,  for  the  most  part,  lost  to  mankind.  At  the  same  time,  much 
that  is  of  equal  or  greater  importance  belonging  to  our  own  ancestors 
has  been  allowed  to  go  to  destruction ;  and  we  have  but  few  illustrations 
of  the  costumes  and  customs  of  the  two  preceding  centuries  of  Ameri- 
can history,  except  such  as  are  preserved  in  books  and  pictures. 

To  supply  the  place  of  objects  too  large  to  be  placed  in  a  musuem,  too 
evanescent  to  have  been  preserved,  or  which,  on  account  of  their  rarity 
or  neglect  in  preserving  them  at  the  time  when  they  could  have  been 
obtained,  are  necessarily  lacking  in  the  collections,  it  is  essential  that 
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mnsenms  should  assame  the  adraiDistration  of  great  qaan titles  of  mate- 
rial such  as  is  usually  consigned  to  the  library  or  to  the  pictare-gallery. 
Otherwise,  deficiencies  in  groups  of  objects,  which  should  illustrate  by 
their  collective  meaning  a  general  idea,  will  much  impair  their  value. 
Pictures  and  diagrams  should  be  freely  used  as  temporary  or  permanent 
sabetitates  for  specimens  which  maybe  lacking,  and  also  to  supplement 
and  explain  the  descriptive  labels.  In  many  sections  it  may  be  impossi- 
ble to  exhibit  anything  but  pictures.  It  is  needless  to  point  out  the 
diffiereDce  in  the  infiuence  of  a  series  of  plates,  like  those,  for  instance, 
in  Andsley  and  Bowes,  '^  Keramic  Art  in  Japan,"  the  publications  of  the 
AruDdel  Society,  or  in  Watson's  work  on  "The  People  of  India,"  dis- 
played in  a  public  museum,  where  they  are  seen  daily  by  thousands  of 
Tisitors,  or  hidden  except  from  the  initiated  few  in  a  library,  where  they 
ue  accessible  practically  to  students  only  with  abundance  of  time  and 
trainiDg  ia  the  use  of  books. 

Much  of  the  material  usually  shown  in  art  galleries  and  art  museums, 
sach  as  is  ordinarily  used  to  illustrate  the  history  of  art,  or  is  preserved 
on  account  of  its  artistic  suggestions,  may  be  displayed  in  a  much  more 
instmctive  manner  in  amusuem  without  in  the  least  lessening  its  value 
to  the  artist  or  designer.  Portraits,  pictures  of  buildings,  of  costumes, 
of  geological  features  in  scenery,  of  ceremonies,  and  of  social  customs 
may  be  arranged  and  administered  just  as  if  they  were  specimens.  It 
is  even  desirable  to  exhibit  in  the  cases  with  the  specimens  books  re- 
lating to  their  history;  for  it  is  useful  to  familiarize  the  public  with  the 
appearance  of  their  bindings  and  ty];)es.  For  instance,  a  collection  of 
the  standard  works  on  numismatics,  shown  in  a  case  adjoining  a  collec- 
tion of  coins,  would  have  a  decided  educational  value,  giving  to  the 
public  information  which  they  would  otherwise  have  to  seek  from  the 
curators,  if  indeed  it  would  appear  to  them  worth  while  to  take  the 
trouble  to  seek  such  information,  or  they  should  succeed  in  overcoming 
the  natural  hesitation  to  become  questioners.  In  addition,  much  might 
be  accomplished  by  having  standard  works,  relating  to  the  special 
departments  of  the  museum,  placed  in  convenient  places  in  the  exhibition 
halls,  and,  if  necessary,  fastened  to  desks  in  such  a  manner  that  they 
could  not  be  removed,  while  easily  accessible  to  any  person  who  might 
wish  to  become  informed  upon  special  topics  relating  to  objects  being 
examined. 

The  International  Exhibition  of  1876  was  the  beginning  of  a  new  pe- 
riod of  activity  for  the  National  Museum.  Before  1876  no  money  had 
been  exx>ended  in  the  increase  of  the  collections.  In  1875,  however, 
Congress  voted  certain  sums,  to  be  expended  under  the  direction  of  the 
Smithsonian  Institution,  for  the  illastration  of  the  animal  and  mineral 
resources  of  the  United  States ;  under  the  direction  of  the  Fish  Commis- 
sion, for  the  display  of  the  fishery  resources  of  the  country  j  and  under 
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the  direction  of  the  Indian  Bureau  and  the  Smithsonian,  for  the  illnstra* 
tion  of  the  ethnology  of  the  aborigines  of  l^orth  America.  At  this  time  a 
great  quantity  of  valuable  material  was  obtained  which,  in  connection  with 
material  borrowed  from  the  S'ational  Museum,  served  to  carry  out  very 
thoroughly  the  desire  of  Congress  in  making  the  appropriation.  At  the 
same  time  the  Museum  became  possessed  of  a  large  portion  of  the  indus- 
trial exhibits  of  some  thirty  foreign  governments  which  participated  in 
the  exhibition  of  1876,  and  since  that  time  very  important  additions  and 
contributions  have  been  received  from  private  exhibitors,  American  and 
foreign,  of  materials  shown  by  them  in  the  same  exhibition,  and  in  the 
so-called  permanent  exhibition,  which  was  its  temporary  successor. 

The  new  building,  which  was  put  up  expressly  for  the  reception  of 
these  collections,  has  proved  to  be  so  well  adapted  for  the  reception  of 
a  great  industrial  Museum,  that  many  manufacturers  and  commercial 
houses  have  been  induced  to  contribute  materials  for  its  expansion,  and 
there  is  every  prospect  that  the  Museum  will  develop  into  one  of  the 
most  perfect  and  comprehensive  of  its  class. 

This  Museum  being  b^  law  the  only  legal  depository  for  all  objects 
of  art,  and  of  all  objects  of  natural  history,  and  of  all  geological  and 
ethnological  specimens  belonging,  or  hereafter  to  belong,  to  the  United 
States,  or  gathered  by  any  branch  of  the  public  service,  and  being  by 
law  and  by  inheritance  the  successor  of  the  National  Cabinet  of  Curiosities 
and  of  the  National  Institution,  the  only  similar  establishments  which 
have  ever  existed  in  the  United  States,  and  having,  after  a  quarter  of  a 
century,  been  sustained  by  annual  appropriations  from  Congress,  would 
seem  to  be  entitled  to  the  hearty  support  of  the  government  in  its  efforts 
to  gain  an  honorable  place  among  the  National  Museums  of  the  world, 
and,  if  possible,  to  surpass  them  in  completeness  and  attractiveness* 

It  is  hoped  that  in  the  future  the  public  spirit  of  many  citizens  of  the 
United  States  will  lead  to  the  dei)osit  in  the  National  Museum  of  many 
of  the  extensive  private  collections  now  so  rapidly  increasing  through- 
out the  country  in  number  and  extent. 

It  should  be  the  aim  of  the  officers  of  the  Museum  to  encourage  such 
deposits,  by  using  the  most  thorough  and  painstaking  methods  in  in- 
stalling and  caring  for  the  specimens  under  their  charge. 

Mr.  Bamet  Phillips,  discussing  in  the  New  York  Times  the  future 
prospects  of  the  Museum,  writes: 

"It  does  not,  of  course,  behoove  a  great  national  enterprise  of  the 
character  I  have  tried  to  aescribe  to  play  the  part  of  a  solicitor,  nor  can 
it  go  from  collector  to  collector  and  beg  for  contributions  for  its  cases. 
StSl,  without  directly  asking  such  an  enlightened  mass  of  people  as  our 
own,  it  counts  a  great  deal  on  private  support.  It  believes  that  there 
are  many  people  in  this  country — men  of  means,  of  intelligence — who, 
if  they  understood  what  is  the  aim  of  this  Museum — that  of  national 
education — would  gladly  send  to  it  their  collections;  or,  knowing  what 
particular  class  of  objects  the  institution  was  desirous  of  securing,  would 
come  forward  spontaneously  and  give  it  their  aid." 
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Plan  of  organization. — ^The  chief  requisite  to  saccess  in  the  develop- 
ment of  a  great  museum  is  a  perfect  plan  of  organization  and  a  philo- 
sophical system  of  classification.  Much  thought  has  been  devoted  to 
these  subjects  by  the  officers  of  the  Museum,  especially  during  the  past 
two  years.  Many  of  the  principal  museums  of  Europe  have  been 
studied  by  me,  personal  visits  having  been  made,  their  catalogues  and 
publications  minutely  compared,  and  correspondence  carried  on  with 
their  officers.  It  is  hoi)ed  that  the  plans  which  have  been  developed  as 
the  result  of  these  labors,  may  include  the  best  features  of  similar  plans 
hitherto  proposed. 

The  general  idea  of  the  new  classification  is  that  the  collections 
should  form  a  museum  of  anthropology,  the  word  ^^  anthropology"  being 
applied  in  it  most  comprehensive  sense.  It  should  exhibit  the  physical 
characteristics,  the  history,  the  manners,  past  and  present,  of  all  peoples, 
dvilized  and  savage,  and  should  illustrate  human  culture  and  industry 
in  all  their  phases;  the  earth,  its  physical  structure  and  its  products,  is 
to  be  exhibited  with  special  reference  to  its  adaptation  for  use  by  man 
and  its  resources4br  his  future  need^.  The  so-called  natural  history 
collections — ^that  is  to  say,  the  collections  in  pure  zoology,  geology,  and 
botany,— should  be  grouped  in  separate  series,  which,  though  arranged 
(Qi  another  plan,  shall  illustrate  and  supplement  the  collections  in  indus- 
trial and  economic  natural  history. 

The  classification  proposed  should  provide  a  place  for  every  object  iu 
existence  which  it  is  possible  to  describe,  or  which  may  be  designated 
by  a  name.  When  the  object  itself  cannot  be  obtained,  its  place  should 
be  supplied  by  a  model,  picture,  or  diagram. 

The  following  plan  of  classi&cation  is  proposed  for  provisional  use; 
tlie  experience  of  future  years  will  doubtless  make  it  wise  to  introduce 
into  it  numerous  changes.  Whatever  may  be  its  faults,  it  is  believed 
that  any  object  which  may  come  into  the  possession  of  the  Museum 
may  by  its  means  be  at  once  assigned  to  a  place  in  which  it  may  con- 
sistently remain. 

Only  the  principal  divisions  of  the  classification  are  now  presented| 
a  more  detailed  ex][)osition  being  reserved  for  the  next  report. 

OUTLINE  OF  A  SCHEME  OP  MUSEUM  CLASSIFICATION. 
Diyiidons.  ClasseR. 

I.  Mankind 1-  3 

n.  The  Earth  as  Man^s  Abode 4-10 

in.  Natural  Eesources 11-15 

IV.  The  Exploitative  Industries 1^20 

V.  The  ElaboratiVe  Industries 21-58 

TI.  Ultimate  Products  and  their  Utilization 39-47 

Vn.  Social  Eolations  of  Mankind 48-54 

Yin.  Intellectual  Occupations  of  Mankind 55-64 
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ANALYSIS. 

I.^ — Mankind. — (Anthropology.) 

1.  Man  as  a  zoological  unit. Somatolc^i^y  and  psychology. 

2.  Man,  groaped  in  peoples  or  races .  (a)  Races  of  men,  physical  char- 

acters; (b)  linguistic  characters;  (c)  art  and  industrial  charac- 
ters; (d)  ethnogeny;  (e)  geographical  distribution  of  races; 
(/)  history,  prehistoric  and  recent,  &c. 

3.  Man,  in  individual  manifestations Bepresentative  men:   Bi- 

ography. 
IL — The  earth  as  man^s  abode.-^Hexiology.) 

4.  The  earth,  in  the  solar  system Cosmology. 

5.  The  earth's  structure Geology. 

6.  The  features  of  the  earth's  surface. .  .Physiography. 

7.  The  atmosphere  and  its  phenomena. Meteorology. 

8.  Effects  of  man  upon  the  earth's  sur-    Man  and  nature. 

face,    and   of  climate,   physical 
features,  &c.,  on  man. 

9.  Apportionment  and  nomenclature    Geography. 

of  the  earth's  surface. 

10.  Exploration  of  the  earth Voyages  and  travels. 

in. — Natural  resources. — {Force  and  matter.) 

11.  Force  in  its  manifestations Physics,  mechanics,    and 

physiology. 

12.  The  elements  and  their  combina-    Chemical  collections. 

tions. 

13.  Inorganic  matter Mineralogical  collections. 

14.  The  vegetable  kingdom Botanical  collections. 

15.  The  animal  kingdom Zoological  collections. 

IV. — The  exploitative  industries. — {Exploitative  technology.) 

Primary. 

16.  Exploitation  of  inorganic  materials..  Mining  and  quarrying. 

17.  Exploitation  of  vegetable  products    Lumbering  and  field-glean- 

of  spontaneous  growth.  ing. 

18.  Capture  of  animals Hunting,  fishing,  &c. 

Secondary. 

19.  Culture  of  plants Agriculture,  horticulture, 

and  forestry. 

20.  Culture  of  animals:  domestic  ani-    Pecudiculture. 

mals  and  their  uses. 

V. — The  elaborative  industries. — {Elahorative  technology.) 

21.  Preparation  of  food-stuffs,  narcotics,  &c. 

22.  Distillation,  manufacture  of  perfumeries,  &c. 
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v.— 7%6  elaborative  industria — Continued. 

23.  Oils,  fatii,  soaps,  and  waxes;  their  preparation  and  use. 
2L  Gums,  resins,  glues,  and  cements. 

25.  Pigments  and  dyes ;  painting,  staining,  polishing,  bleaching,  &c. 

26.  The  chemical  manufactures  and  their  products. 

27.  Feathers,  hair,  bristles,  and  their  use. 

28.  Furs  and  leathers;  tanning  and  currying. 

29.  Fibers,  cordage,  textile  fabrics,  needlework,  basket-work. 

30.  Paper  and  its  manufacture ;  book-making;  stationery. 

31.  Hard  and  flexible  organic  tissues  and  their  use. 

32.  Woods,  and  their  wood-working  industries. 

33.  Stones,  and  the  stone- working  industries;  masonry. 

34.  Metals,  metallurgy,  and  the  metal  industries. 

35.  Glass  and  enamel  and  their  fabrication. 

36.  Pottery,  and  the  ceramic  industry. 

37.  Tools,  machinery,  and  motors,  their  manufacture  and  use. 

38.  Construction,  architecture,  and  civil  engineering. 

Yl,— Ultimate  products  and  their  utilization. 

39.  Foods  and  drinks :  preparation,  cookery,  &c. 

40.  ^Narcotics  and  masticatories;  pipes,  &c 

41.  Dress,  and  personal  adornment. 

42.  Buildings,  villages,  and  cities. 

43.  Furniture,  house  interiors,  domestic  economy,  &c. 

44.  Heating  and  illumination. 

45.  Medicine,  surgery,  pharmacology,  hygiene,  &c. 

46.  Public  comfort,  recreation,  protection,  and  rescue. 

47.  Traosportation  by  land  and  water:  appliances  and  accessories. 

Til -^Social  relations  of  mankind. — {Sociology  and  its  a^ccessories,) 

48.  The  vocations  of  men. 

49.  Communication  of  ideas  and  their  record :  writing  and  printing, 

telegraphy,  signals,  &c. 

50.  Trade  and  commerce. 

51.  Societies  and  federations,  social,  beneficial,  religious,  and  polit- 

ical. 

52.  Government  and  law. 

53.  War  (including  armor  and  weapons). 

54.  Festivals,  ceremonies,  usages,  memorials,  &c. 

VIII. — Intellectual  occupations  of  mankind, — {Artj  scicncCj  and  philosophy,) 

55.  Games  and  amusements. 

56.  Music  and  musical  instruments. 

57.  The  drama  and  the  stage. 

58.  The  pictorial,  plastic,  and  decorative  arts. 

59.  Literature  (from  the  intellectual  standi)oint  only). 

60.  Folk  lore,  traditions^  and  /Superstitions* 
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Vin. — Intellectual  occupatwM — Continued. 

61.  Science:  (Research  and  record.)    Scientific  instraments. 

62.  Philosophy,  religious,  metaphysical,  and  cosmicaL 

63.  Education  and  reform;  schools,  museums,  libraries,  &c. 

64.  Climaxes  of  human  achievement. 

I.  Man, — In  the  first  division  man  is  exhibited  as  the  central  idea 
of  the  whole  system ;  (1)  in  a  general  way :  his  anatomical  structure 
and  physiological  functions  are  graphically  shown ;  (2)  as  divided  into 
races;  the  physical,  the  linguistic,  and  industrial  characteristics  of 
each  race  and  their  geographical  distribution  and  history  are  taken 
up ;  and,  thirdly,  man  is  shown  in  his  individual  manifestation  by  an 
exhibition  of  portraits  and  statues  of  the  representative  men  of  all 
countries  and  ages. 

II.  The  Earth. — In  the  second  an  exhibition  is  made  of  the  earth 
considered  as  man's  abode.  Viewing  the  earth  as  a  member  of  the 
solar  system,  the  principles  of  astronomy  are  illustrated ;  then  are  shown 
the  structure  of  the  earth,  its  geological  history,  its  climate,  and  other 
features  by  means  of  which  it  is  especially  adapted  for  human  occupa- 
tion ;  and  finally  the  changes  which  have  been  produced  on  the  earth's 
surface  by  the  agency  of  man  and  the  whole  subject  of  geography. 

III.  Natural  resources, — In  the  third  section  are  to  be  shown  the  re- 
sources of  the  earth  in  the  form  of  minerals,  plants,  and  animals,  and 
its  laws  and  manner  of  utilization. 

lY.  Exploitative  industry, — In  the  fourth  section  are  to  be  shown  the 
methods  and  results  of  the  industries  of  exploitation ;  such  as  quarry- 
ing, mining,  hunting,  fishing,  agriculture,  and  the  rearing  of  domesti* 
cated  animals. 

Y.  The  Elaborative  industries. — In  the  fifth  section  are  to  be  included 
the  constructive  industries  and  arts  and  their  products :  the  prepara- 
tion and  working  of  stone,  brick,  pottery,  tiles,  metal,  glass,  wood, 
textile  fabrics,  leathers,  furs,  paper,  glues  and  cements,  paints,  dyes  and 
varnishes,  chemical  materials,  tools  and  utensils,  food  products,  the 
graphic  arts,  architecture,  engineering,  &c. ;  and  the  final  products  of 
these  arts  and  industries  in  their  primary  condition  and  prepared  for 
final  utilization,  as  in  the  case  of  costume,  edifices,  furniture  and  domestic 
economy,  vehicles  of  transportation,  &c. 

VI.  Physical  condition  of  man, — In  the  sixth  section  are  to  be  illus- 
trated those  subjects  which  relate  especially  to  the  physical  condition 
of  man :  heating  and  illumination,  furniture,  home  customs,  domestic 
economy,  buildings,  villages  and  cities,  foods,  dress,  medicine,  surgery, 
pharmacology,  sanitary  science  and  public  health,  gymnastics  and 
physical  culture,  hospitals,  and  remedial  asylums. 

YII. — Social  relations. — In  the  seventh  section  are  to  be  shown  the  ap- 
pliances and  methods  made  use  of  by  man  in  his  social  relations ;  the  com- 
munication of  ideas  by  writing,  telegraphic  signal,  mails,  &c.,  domestic 
and  social  customs  and  observations,  societies  and  representative  organ- 
izations^ trade  and  commerce,  government  and  law,  ceremonial  and  war. 
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VIII. — Intellectual  occupation  of  man. — In  the  eighth  section  are  to 
be  shown  objects  illustrating  the  intellectaal  and  moral  condition  of 
man:  superstitions,  crime  and  error,  benevolent  enterprises  and  reforma- 
tory institutions,  religious  organizations  and  systems,  museums,  sports, 
the  pictorial  and  plastic  arts,  music  and  musical  instruments,  the  drama, 
folklore,  literature,  science,  philosophy,  education  and  educational  insti- 
tations,  and  the  most  perfect  results  of  human  achievement  in  every 
direction  of  activity. 

Possibilities  of  expanding  the  above  plan. — The  above  statement  of 
tiie  plan  of  classification,  on  account  of  its  brevity,  fails  to  give  a  very 
definite  idea  of  the  comprehensiveness  of  the  scheme.  In  each  division 
of  the  subject,  plans  have  been  devised  for  showing  not  only  the 
present  condition  of  the  achievement,  but  the  steps  by  which  man  has 
arrived  at  the  present  condition  in  every  direction  in  which  human 
activity  has  been  exerted — a  graphic  history  of  the  development  of 
hnman  culture  and  civilization. 

E  g.j  Expansion  of  culture  of  animals. — As  an  illustration  of  the 
manner  in  which  each  section  of  this  classification  may  be  expanded, 
reference  may  be  made  to  two  or  three  divisions.  Uuder  the  head  of 
cnltore  of  domestic  animals,  for  instance,  would  be  shown  the  methods 
employed  in  the  culture  of  sponges,  of  oysters,  of  leeches,  of  bees,  of  the 
cochineal  insect,  of  silkworms,  of  maggots  for  bird  food,  of  crawfish,  crabs 
and  lobsters;  of  fish,  of  poultry,  of  singing  and  ornamental  birds,  of 
fleece-bearing  animals,  of  meat  and  milk  producing  animals,  of  beasts  of 
harden,  hunting  animals,  of  pets,  and  the  subjects  of  aquaria,  menag- 
mes,  and  zoological  gardens.  In  connection  with  these  would  be  ex- 
hibited a  collection  of  all  the  animals  which  have  been  domesticated  by 
man  in  any  part  of  the  world,  some  eighty  or  ninety  species  altogether, 
and  in  the  case  of  the  more  prominent  species — ^for  instance,  the  dog — 
characteristic  illustrations  of  each  breed  or  race. 

E,  g.j  Expansion  of  transportation. — In  the  division  of  transportation 
wonld  be  shown  all  that  related  to  modes  of  movement,  roads,  tramways, 
canals,  railroads,  lines  of  ocean  and  river  navigation,  with  the  acces- 
sories of  tunnels,  bridges,  toll-gates,  sign-posts,  buoys,  light-houses,  &c., 
and  vehicles  of  transportation,  from  the  skate,  stilt,  snow-shoe,  veloci- 
pede, and  sledge,  to  the  railroad-car,  the  steamer,  and  the  balloon. 

E.  g.j  Expansion  of  graphic  arts. — Under  the  head  of  the  graphic 
arts  would  be  shown,  in  addition  to  illustrations  of  all  the  various 
methods  of  engraving  upon  stone,  wood,  and  metal,  of  painting  and 
photography,  a  collection  illustratjng  the  art  of  writing  and  printing 
from  its  inception — from  the  stilus  and  papyrus — through  the  pen  and 
pencil  to  the  type-writer,  electric  pen,  the  hektograph,  and  the  whole 
Bobject  of  book-making,  printing  with  engraved  types  and  blocks,  with 
movable  types,  wood-cuts,  metal  plates,  and  lithographic  stone,  the 
details  of  book-making,  proof-reading,  and  book-sizes  of  books,  &c. 

E.  g.j  Expansion  of  ceremonies. — ^XJnder  the  head  of  ceremonies^  thi^ 
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exercises  of  religious  rites,  and  social  ceremonies,  would  be  shown 
ecclesiastical  utensils,  &c.,  monuments  of  all  kinds,  badges  of  office, 
flags  and  banners,  heraldic  emblems,  and  regalia,  medals,  &c. 

Each  of  the  sixty -four  principal  sections  provided  for  in  the  classifica- 
tion is  expanded  in  an  equally  comprehensive  manner. 

Experiments  in  methods  of  arrangement — Much  has  been  done  during 
the  year  in  studying  and  experimenting,  for  the  purpose  of  ascertaining 
how  to  present  to  the  public  in  the  most  effective  manlier  the  specimens 
to  be  shown  in  the  Museum ;  the  main  objects  in  view  being,  (1)  to 
enable  the  visitors  to  make  their  examinations  with  the  least  possible 
fatigue  of  eye  and  limb ;  (2)  to  label  the  objects  in  the  most  concise  and 
instructive  manner,  and  (3)  to  make  the  Museum  as  a  whole  as  beautiful 
and  attractive  as  possible. 

The  new  building  more  than  meets  all  expectations.  The  illumination 
is  perfect,  the  amount  of  space  available  for  exhibition  purposes  is  un- 
doubtedly the  maximum  for  a  building  of  the  size,  and  the  disposition 
of  the  exhibition  halls  in  a  single  level  directly  upon  the  surface  of  the 
earth,  proves  to  be  of  great  importance  both  to  visitors  and  to  those 
who  have  in  hand  the  work  of  arranging  the  collections.  Over  two 
hundred  exhibition  cases  have  been  constructed,  many  of  which  embody 
ideas  which  have  never  before  been  used  in  museum  administration; 
these,  however,  must  be  seen  to  be  appreciated.  The  cases  are  all  of 
mahogany,  finished  in  the  natural  color,  and  have  been  constructed  in 
accordance  with  artistic  plans  furnished  by  Mr.  W.  Bruce  Gray.  Their 
chief  recommendations  are  the  following :  (1)  the  building  consisting 
practically  of  a  single  large  hall;  the  cases  are  so  constructed  as  to  form 
partitions  dividing  the  hall  into  seventeen  halls  of  lesser  extent;  (2)  the 
cases  are  all  of  one  length,  8  feet  8  inches,  which  is  the  architectural 
unit  of  the  Museum  building,  or  are  of  such  lengths  that,  combined 
together,  they  always  conform  to  this  unit,  so  that  they  are  interchange- 
able ;  (3)  the  construction  is  such  that,  with  very  slight  expenditure  of 
labor,  any  one  of  them  full  of  specimens  can  be  transported  from  one 
part  of  the  building  to  another,  thus  allowing  great  freedom  in  the 
matter  of  rearranging  the  museum;  (4)  all  the  smaller  specimens  are 
mounted  in  groups  upon  small  tablets  or  in  glass-covered  boxes  of  uni- 
form size,  which  can  be  handled  with  great  facility  and  which  afford 
great  security  to  the  specimens,  and  diminish  immensely  the  labor  of 
properly  caring  for  them;  (5)  the  objects  are  displayed  against  back- 
grounds which  at  the  same  time  afford  the  greatest  ease  to  the  eye 
of  the  visitor  and  the  greatest  relief  and  effectiveness  to  the  object  dis- 
played ;  (6)  the  objects  being  shown  singly  against  a  suitable  background, 
and  at  the  same  time  brought  as  close  as  possible  to  the  glass  front  of 
the  case,  the  sense  of  confusion,  so  often  experienced  in  museums,  is 
entirely  avoided ;  (7)  the  labels  are  printed  in  large,  heavy -face  type  and 
upon  paper  of  soft  tints,  which  are  much  less  wearisome  to  the  eye 
than  the  ordinary  labels  in  black  and  white. 


B£POBT  OP  ASSISTANT  DIBECTOR  OF  NATIONAL  MUSEUM.         95 

Aid  from  other  Museums. — Many  important  suggestions  have  been  re- 
ceived from  the  management  of  the  Sonth  Kensington  Museum,  undoubt- 
edly the  most  perfect  and  artistically  arranged  museum  in  the  world, 
tbe  director  of  which  has  with  great  courtesy  furnished  a  complete  set 
of  samples  of  mounting  materials  and  labels  and  plans  of  all  the  exhi- 
bition cases. 

Similar  aid  has  been  furnished  by  Dr.  Giinther,  keeper  of  the  zoologi- 
cal department  of  the  British  Museum,  and  by  architectural  counselor 
Tiede,  who  has  supplied  plans  of  the  Zoological  Museum  at  Berlin,  of 
Trhich  he  is  the  architect,  as  well  as  of  other  museums  in  Europe.  Ex- 
periments have  been  made  with  the  idea  of  building  the  exhibition  cases 
of  iron,  and  of  finishing  the  wooden  cases  in  ebony  color,  but  the  cases 
of  mahogany,  polished  in  the  natural  color  of  the  wood  with  a  "  rubbed 
hard-oil  fmish,"  seem  to  be  at  once  the  most  beautiful  and  the  most  con- 
venient. 

Only  a  limited  number  of  cases  of  each  pattern  have  been  constructed, 
and  the  work  has  been  given  to  nine  different  manufacturing  firms  in 
Washington,  Baltimore,  and  Philadelphia.  The  exx)erience  which  has 
been  gained  by  the  experiments  of  the  past  year  wiJl  enable  the  officers 
of  the  Museum  to  proceed  understandingly  and  rapidly  with  the  work 
of  completing  the  installation  of  the  new  building  with  cases.  There 
are  now  on  hand  in  the  two  buildings  about  600  exhibition  cases.  Many 
of  these  will,  however,  require  to  be  replaced  in  the  future. 

One  of  the  exhibition  halls  in  the  old  Smithsonian  building  has  been 
refitted  with  cases,  and  has  been  experimentally  decorated  from  a  de- 
sign gratuitously  furnished  by  W.  B.  Gray,  the  work  being  done  by  the 
well-known  firm  of  John  Gibson  &  Co.,  of  Philadelphia,  at  exceptionally 
low  rates. 

Museum  Library. — The  increased  activity  in  investigation,  as  well  as 
the  needs  of  the  curators  in  their  work  of  recording  the  history  of  the 
collections  under  their  charge,  has  made  it  necessary  to  establish  a 
working  library  in  connection  with  the  Museum,  it  being  found  imi>os- 
«ble  to  depend  upon  the  old  method  of  drawing  books  from  the  Con- 
gressional Library.  A  small  number  of  works  has  been  reclaimed  from 
the  Smithsonian  deposit  in  the  Congressional  Library,  but  the  Museum 
Library  is,  for  the  most  part,  made  up  of  a  very  valuable  collection  of 
Bttmdard  zoological  and  industrial  works  and  bound  pamphlets,  com- 
posing the  private  library  of  Professor  Baird,  which  he  has  given  to  the 
Hoseam. 

in  response  to  a  special  circular,  many  of  the  museums  and  scientific 
societies  of  Europe  and  America  have  contributed  sets  of  their  publica- 
tions. The  library  now  contains  5,450  volumes  and  4,750  pamphlets, 
honnd  and  unbound,  in  all  a  number  of  10,200.* 

Books  of  reference,  periodicals,  and  works  of  general  interest  are  kept 

— —  — 

*  Estimate  based  on  ranning  count. 
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in  the  general  library  in  the  northwest  comer  of  the  Museom  bailding, 
while  those  works  relating  to  special  departments  are^  for  the  conven- 
ience of  workers,  placed  in  sectional  libraries  in  the  apartments  of  the 
several  curators.  The  library  system  has  been  under  the  charge  of  Mr. 
Frederick  W.  True,  who  has  already  completed  a  card  catalogue  of 
the  books. 

Work  of  the  Preparators. — The  work  of  the  various  preparators  con- 
nected with  the  Museum  has  increased  in  efficiency  during  the  year. 
Mr.  Palmer,  the  chief  modeller,  has  developed  several  new  features  in 
his  work,  one  of  the  most  important  of  which  is  the  making  in  plaster 
the  casts  of  animals,  such  as,  on  account  of  the  shortne^  of  their  hair, 
cannot  be  successfully  set  up  by  the  taxidermist.  Experiments  on  dogs 
of  different  breeds  and  a  leopard  have  been  successful.  A  cast  of  a 
high-bred  pointer  is  especially  remarkable,  on  account  of  the  faithful 
manner  in  which  all  of  the  marks  of  its  hereditary  perfections  are  shown, 
and  on  account  of  the  life-like  manner  in  which  it  is  represented  in  the 
act  of  pointing.  The  largest  animal  cast,  which  has  yet  been  made,  is 
that  of  a  fin-back  whale,  over  30  feet  in  length,  one  side  of  which  ex- 
hibits  the  whale  in  the  attitude  of  swimming,  while  upon  the  other,  in 
the  concavity  of  the  inner  outline  of  the  half  cast,  is  to  be  placed  the 
articulated  skeleton  of  the  animal. 

The  artists,  Messrs.  Shindler  and  Hendley,  have  made  many  improve- 
ments in  painting  the  casts  of  reptiles,  fish,  and  stone  implements,  it 
being  now  possible  to  produce  counterfeits  of  implements  which  cannot 
be  distinguished  from  the  originals,  except  by  the  test  of  the  knife.  In 
February  of  this  year  Mr.  John  H.  Bichard,  the  veteran  zoological 
draughtsman,  for  several  years  in  the  employ  of  the  Museum,  died,  at  an 
advanced  age.  Among  many  important  works  illustrated  wholly  or  in 
part  by  him  were  Holbrook's  "Ichthyology  of  South  Carolina,''  and 
**  North  American  Herpetology.'' 

Mr.  Marshall,  who  has  been  employed  entirely  in  mounting  birds, 
manifests  increased  skill. 

A  number  of  mammals  and  skeletons  have  been  mounted  at  the  estab- 
lishment of  H.  A.  Ward,  in  Eochester,  N".  Y.,  usually  with  very  satisfEic- 
tory  results. 

The  photographic  gallery  in  the  new  building  has  been  fitted  up  with 
the  purpose  of  making  it  one  of  the  most  complete  establishments  for 
scientific  photography. 

A  temporary  force  of  stone  cutters  and  polishers  has  been  employed 
in  dressing  the  collection  of  building-stones  gathered  in  connection  with 
the  tenth  census  by  Dr.  Hawes,  and  1,322  cubes  have  been  finished. 

Mr.  George  P.  Merrill  has  been  engaged  in  lapidary  work  in  the  same 
connection,  and  the  microscopic  slides  of  building-stones  which  he  has 
prepared  are  considered  to  be  as  good  as  the  best. 

Detailed  statements  are  on  file  showing  the  work  accomplished  by  the 
several  preparators. 
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Details  of  administration. — Much  thonglit  has  been  devoted  during 
the  year  to  the  reorganization  of  the  force  of  experts  and  workmen  em- 
ployed in  the  Moseam,  and  with  the  beginning  of  the  present  fiscal  year 
seTersJ  of  the  principal  assistants  of  the  Mnseam  were  commissioned 
as  coiators,  and  were  formally  assigned  to  the  charge  of  special  depart- 
ments. 

A  schedule  has  been  drawn  up  by  which  the  employes  of  the  Museum 
aie  classified  in  a  number  of  groups,  each  grade  having  certain  responsi- 
bilities and  a  fixed  salary  attached  to  it.  Hereafter,  changes  of  salary 
can  only  be  effected  by  a  change  of  grade;  and  one  source  of  dissatis- 
&ction  among  the  employes  of  the  Museum  in  the  past  will  by  this 
arrangement  be  avoided.  In  several  instances  specialists  have  volun- 
teered to  perform  the  duty  of  curators  without  pay,  for  the  sake  of  the 
opportonities  of  study  which  they  would  thus  acquire,  and  have  been 
appointed  honorary  curators. 

Another  task  which  has  been  accomplished  is  the  formulation  of  the 
nsages  and  unwritten  laws  of  the  establishment  in  systematic  form.  So 
long  as  the  number  of  employes  was  small,  this  was,  perhaps,  unneces- 
saiy;  but  it  has  been  of  late  found  essential  to  have  printed  in  acces- 
sible form  a  ^^plan  of  organization,''  which  should  define  the  duties  of 
oflScers  and  employes  in  each  grade,  and  should  explain  for  their  benefit 
tlie  many  forms  of  administration  routine,  the  observance  of  which  is 
so  necessary  for  the  efllciency  o^  the  Museum  work. 

One  of  the  results  of  this  new  <^plan  of  organization"  has  been  the 
complete  rearrangement  of  the  of&ces  and  workrooms,  in  which  specimens 
are  received,  unpacked,  and  from  which  they  are  distributed  to  the 
different  departments,  and  of  the  storage-rooms  and  preparators'  work- 
shops. 

Another  result  has  beeo  the  establishment  of  the  ofSce  of  registrar, 
this  officer  being  responsible  for  all  matters  relating  to  the  reception  and 
sending  out  of  packages,  the  management  of  the  storage-rooins,  and  the 
record  and  acknowledgment  of  accessions,  the  packing  and  unpacking 
of  boxes. 

The  force  of  mechanics,  watchmen,  engineers  and  firemen,  laborers, 
messengers,  and  cleaners  has  been  reorganized,  and  is  under  the  imme- 
.  diate  direction  of  Mr.  Henry  Horan,  superintendent  of  the  building, 
under  whose  ef&cient  management  a  high  degree  of  ef&ciency  and  dis- 
cipline has  been  attained. 

Employes  in  this  division  have  been  required  to  assume  a  uniform 
cap  of  blue  cloth,  with  the  words  "U.  8.  l^ational  Museum,"  and,  in 
Qie  case  of  the  superintendent  and  master-mechanics,  with  the  names 
of  their  ofSces  in  gold  letters  upon  the  front.  This  plan  has  proved  prac- 
tically a  success,  being  a  convenience  to  visitors  and  insuring  better  disci- 
pline. Complete  reports  of  work  accomplished  in  the  departments  of  la- 
bor and  service,  in  the  engineers'  and  electricians'  divisions  are  on  file. 

The  electric  service  of  the  Museum  has  been  much  extended  and  im- 
f  8.  Mis.  109 7 
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proved.  The  telephones,  now  in  every  department,  afford  opportunities 
of  commonication  through  the  central  office,  which  is  in  operation  night 
and  day.  Wires  have  been  carried  from  the  central  office  to  the  resi- 
dences of  the  Director  and  some  of  his  principal  assistants. 

The  public-comfort  rooms  for  ladies  and  men,  in  the  southeast  pavil- 
ion of  the  new  building,  have  been  open  since  the  time  of  the  inaugura- 
tion ball  in  March,  1881. 

The  visitors'  book  for  1880  shows  24,000  entries.  These  are  believed 
to  represent  at  least  150,000  visitors,  it  being  a  matter  of  observation 
that  only  about  10  per  cent,  of  the  visitors  enter  their  names.  A  regis- 
tering-machine is  now  in  use,  by  which  a  careful  record  of  the  number 
of  visitors  is  kept. 

Plans  for  the  better  arrangement  and  preservation  of  the  archives  of 
the  Museum  have  been  perfected;  and  a  large  room  in  the  northwest 
pavilion  has  been  set  apart  as  an  archive-room.  Here  it  is  intended  to 
concentrate  all  the  papers  illustrating  the  history  of  the  Museum.  In 
adyoining  rooms  will  be  stored  the  .duplicate  printed  labels  and  samples 
of  apparatus  and  other  materials  used  in  the  Museum. 

A  job  printing  press,  with  an  assortment  of  type,  for  printing  labels 
and  circulars,  has  been  purchased  during  the  year,  with  the  view  of  sav- 
ing time  and  affording  opportunities  for  experimenting  in  the  prepara- 
tion of  exhibition  labels,  which  has  hitherto  been  impracticable.  All 
considerable  jobs  of  printing  are,  however,  as  heretofore,  done  at  the 
Government  Printing  Office. 

Publications; — There  has  been  much  activity  during  the  year  in  the 
direction  of  scientific  investigation,  and  a  considerable  number  of  books 
and  papers  have  been  published  by  the  officers,  a  list  of  which  publica- 
tions will  be  found  in  the  bibliographical  appendix,  together  with  a  list 
of  papers,  relating  to  the  government  collections,  published  by  others 
than  officers  of  the  Museum.  A  number  of  important  memoirs  are  in 
preparation — some  of  them  already  in  the  press — which  cannot  be  in- 
cluded in  the  bibliography  of  1881,  but  are  referred  to  in  a  second  sup- 
plement containing  announcements  of  works  in  preparation. 

In  accordance  with  a  rule  of  the  Museum  recently  announced,  officers 
of  the  Museum,  or  others,  intending  to  use  Museum  material  in  the 
preparation  of  memoirs  are  required  to  file  with  the  Director  of  the 
Museum  a  statement  of  their  intention.  This  step  has  been  found 
necessary  in  order  to  avoid  collisions  of  interests. 

It  is  intended  at  an  early  date  to  complete  the  Bibliographical  His- 
tory of  the  Museum — a  work  commenced  some  years  ago  by  the  present 
Director.  This  will  form  an  exhaustive  index  to  all  that  has  been 
written  concerning  the  government  collection. 

A  bibliography  of  the  publications  of  Prof.  8.  F.  Baird,  now  in  press, 
will  serve  as  a  first  installment  to  this  work,  and  in  this  connection  is 
particularly  appropriate,  since  he  was  really  the  first  to  begin  the  proper 
utilization  of  the  material  of  the  Museum. 
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The  Biological  Society  of  Washingtoii  has  since  October  1  held  its 
monthly  meetings  in  the  archive  room  of  the  Museum.  The  average 
attendance  at  tbese  meetings  has  been  abont  40 ;  and  many  papers  of 
impiKtance  have  been  presented,  a  considerable  portion  (^  which  related 
to  collection^  in  the  Moseom. 

It  is  intended  to  fit  np  one  of  the  smaller  ranges  in  the  new  building 
with  chairs,  in  order  that  it  may  be  used  for  meetings  of  this  and  sim- 
^ar  societies,  and  for  nse  as  a  lectnre-room  at  such  times  in  the  fhtore 
M  it  may  be  fonnd  desirable  to  have  public  lectnres  given  in  connection 
vitii  the  work  of  the  Mnseom. 

A  table,  prepared  by  Dr.  Bean,  showing  the  nomber  of  entries  in  the 
record  books  for  the  years  1880  and  1881  is  presented  below,  and  Appen- 
dixD  it  detailed  alphabetical  list  of  contributors  to  the  Mnseom. ' 


ClHI. 

.«. 

IKSl. 

taoMUe 

1881. 

lfl.30J 

'5SS 
1:i 

13, 380 

Is 
■si 

1«0 

4.na 

2.932 

»T 

4,»5 

kVit 

8,TS0 

ffS 

i6,S70 

■P 

The  principal  operatiODS  in  the  Museum  daring  the  year  may  perhaps 
best  be  described  by  a  reference  to  what  has  been  accomplished  in  each 
qwdal  department  of  work. 

ABT  AND  IMDUSTBT. 

&I  the  department  of  art  and  industry  there  has  been  considerable  ao- 
tivity,  altboagh  the  want  of  suitable  exhibition  cases  has  rendered  it 
impoeaible  to  show  many  of  its  results  to  the  public.  The  great  mass  of 
nuteiial  acquired  at  the  close  of  the  Philadelphia  Exhibition  (which  ma- 
terial has  since  been  stored  in  the  Armory  building]  has  now  been  brought 
to  the  Museum  and  stored  in  two  of  the  central  courts.  The  collections 
(if  naval  models  and  musical  instruments  and  a  portion  of  the  Chinese 
adlection  have  been  pnt  in  order  and  are  ready  for  exhibition. 

Materia  Medica. — The  materia  medioa  collections  have  been  assorted 
ud  catalogued  by  Dr.  J.  M.  Flint,  surgeon,  U.  S.  N".,  who  has  been 
detailed  by  the  Surgeon-General  of  the  fTavy  to  superintend  the  work 
of  bnilding  up  this  department  of  t^e  Moseom.  During  the  year  most 
of  the  drugs  and  medicines  have  been  arranged,  and  the  catalogue 
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allows  1,574  entries.  Many  of  these  are  specimens  of  Chinese  medi- 
cines and  the  remainder  are  the  first  installment  of  the  gift  of  Messrs. 
W.  H.  Schieffelin  &  Co.,  of  Few  York  City,  who  have  volunteered  to 
furnish  to  the  Museum  a  complete  collection  of  the  drugs  now  in  use  in 
the  United  States  and  Europe. 

A  very  complete  collection  of  the  official  pharmacopoeias  of  all  na- 
tions has  been  gathered,  and  Dr.  Flint  has  undertaken  the  work  of 
compiling  from  these,  for  use  in  the  arrangement  of  the  collections,  a 
list  of  all  the  articles  of  the  materia  medica  of  the  world  and  the  author- 
ized preparations  of  each. 

Foods. — A  considerable  amount  of  work  has  been  done  upon  the  col- 
lection of  foods  by  Prof.  J.  Howard  Oore,  who  reports  that  there  are  now 
in  the  Museum  951  specimens  belonging  to  this  department,  225  from 
Ohina,  516  from  the  Indians  of  North  America,  and  210  preparations  of 
marine  foods,  gathered  in  connection  with  the  fisheries  exhibit. 

Messrs.  H.  K.  &  F.  B.  Thurber  &  Co.,  of  New  York  City,  have  under- 
taken to  prepare  for  the  Museum,  without  charge,  a  full  exhibition  of 
the  food-substances  handled  in  the  grocery  trade  of  the  United  States, 
which  will  form  an  excellent  nucleus  for  this  department.  There  have 
been  received  from  the  various  manufactories  of  canned  fishery  prod- 
ucts sample  cans  showing  all  the  brands  of  canned  fish  put  up  in  the 
United  States  during  the  census  year — an  important  addition  to  the 
fishery  collection. 

It  would  be  premature  to  attempt  to  state  the  extent  and  nature  of 
the  collections  in  this  department.  Through  the  exertions  of  Mr.  Thomas 
Donaldson,  a  large  number  of  the  most  important  of  the  exhibits  which 
were  retained  at  the  close  of  the  Philadelphia  Exhibition  in  the  so-caUed 
Permanent  Exhibition  of  Philadelphia  have  been  given  to  the  I^ational 
Museum  and  are  now  stored  in  Philadelphia,  there  to  be  retained  until 
the  Museum  is  ready  for  their  reception.  An  enumeration  of  these  arti- 
cles will  be  more  appropriate  in  the  report  for  the  year  1882. 

Aid  of  Ma/aufactuHng  and  Commercial  Firms. — Important  contribu- 
tions have  been  promised  by  several  manufacturing  and  commercial 
houses,  prominent  among  which  are  a  full  exhibition  of  paints,  varnishes, 
and  pigments,  by  Messrs.  F.  W.  Devoe  &  Co.,  of  New  York;  of  chemical 
products,  by  Powers,  Weightman  &  Co.,  of  Philadelphia;  of  perfumes 
and  essential  oils,  by  Young,  Ladd  &  Coffin,  of  Kew  York  City ;  of  the 
appliances  and  operations  of  dentistry,  by  the  S.  S.  White  Manufac- 
turing Company,  of  Philadelphia,  and  others  of  less  extent  but  of  equal 
interest. 

Accessions  of  the  year. — Among  the  important  contributions  received 
during  the  year  may  be  mentioned  a  large  series  of  cotton  fabrics,  iUus- 
trating  the  condition  of  that  branch  of  the  textile  industry  of  the  United 
States  during  the  census  year,  sent  by  the  various  mills  at  the  request  of 
Mr.  Edward  Atkinson,  special  agent  of  the  Tenth  Census ;  a  collection  of 
the  ornamental  woods  of  Japan,  a  hundred  fa  number,  consisting  of 
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panels  of  polished  wood^  upon  which  are  painted  accnrate  delineations 
of  the  leaves,  flower,  and  fruit  of  the  trees  from  which  they  are  derived, 
and  framed  in  sections  of  the  bark  of  the  same  tree,  given  by  the  Uni- 
versily  of  Tokio ;  a  collection  illustrating  fully  the  ice  industry,  given  by 
the  J^ckerbocker  Ice  Oompany ;  a  whale-boat  with  all  its  apparatus, 
^en  by  J.  H.  Bartlett  &  Sons,  of  I^ew  Bedford,  Mass. ;  a  collection  of 
30  worldng- models  of  schooners,  illustrating  the  history  of  the  fishing 
schooner  of  New  England  from  the  beginning  of  the  present  century, 
obtained  by  Mr.  A.  Howard  Clark  from  the  shipbuilders  of  Gape  Ann, 
Mass.;  an  exhibit  illustrating  the  process  of  making  kid  gloves,  show- 
ing each  stage  from  the  natural  skin  to  the  completed  glove,  the  gift  of 
Eugene  Erebbs,  Begensburg,  Germany ;  a  series  of  samples  of  the  native 
cottons  of  Japan,  from  the  Japanese  Government;  an  illustration  of 
theprocess  of  overlaying  and  wood-cut  printing,  given  by  Mr.  Theodore  L. 
Be  Vinne,  of  New  York ;  and  a  collective  exhibit  of  brushes,  showing  all 
the  applications  of  hair  and  bristles  manufactured,  from  Miles  Bros.  & 
Co.,  of  New  York. 

ABOH^OLOaY:  OHABLES  BAU. 

The  installation  of  the  collections  in  the  archseological  department, 
under  the  direction  of  Dr.  Charles  £au,  is  further  advanced  than  in  any 
other  department  of  the  Museum.  The  bulk  of  specimens  is  now  so 
great  that  there  is  not  room  for  their  proper  exhibition  in  the  apartment 
assigned  to  them,  and  the  removal  to  the  new  building  of  the  ethno- 
graphic and  industrial  materials  now  exhibited  in  the  archaeological  hall 
wiD  afford  opportunity  for  a  much  better  presentation  of  the  relics  of 
ptehiBtoric  man.  Dr.  Ban  reports  1,432  entries  in  his  record  books 
during  the  last  half  of  the  year,*  and  all  important  objects  have  been 
nHMinted  and  placed  in  the  exhibition  cases.  It  is  estimated  that  there 
are  now  20,536  specimens  mounted,  labeled,  and  arranged  in  the  exhi- 
hitaon  series. 

Among  the  most  important  accessions  to  this  department  are  twelve 
boxes,  containing  195  specimens,  obtained  by  Hon.  J.  G.  Henderson  in 
Ae  moonds  near  I^aples,  HI.;  a  fine  series  of  130  specimens  of  Dan- 
ish stone  implements,  the  gift  of  the  Boyal  Museum  of  Copenhagen, 
Denmark;  52  specimens,  the  result  of  mound  exploration  in  Sauk  Oounty, 
WiBoonsin,  by  Mr.  Stephen  Bowers;  161  specimens  of  stone  implements 
from  Oarroll  County,  Tennessee,  by  Mr.  James  M.  IIull;  99  specimens 
of  hidian  remains  and  implements,  collected  by  Mr.  S.  T.  Walker  on  the 
Mmthem  shore  of  Choctawhatchee  Bay,  Florida;  154  specimens  of  imple- 
ments fh>m  Mrs.  S.  S.  Haldeman,  Pennsylvania;  collections  made  by 
Dr.  Edw.  Palmer  in  Tennessee  and  adjoining  States,  and  two  drilled 

*I1i«  arohjDoIogical  specimens  prior  to  July  I,  1881,  were  entered  in  the  general 
^ologioal  oatalogaes,  and  t\e  entries  for  the  entire  year  are  included  in  the  5,841 
tttries  given  for  ethnology  in  general. 
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ceremonial  objects  of  great  value,  acquired  by  purchase  from  Mr.  D. 
W.  Harris,  of  Louisiana. 

ETHNOGRAPHY. 

Dr.  Edward  Foreman  has  been,  constantly  employed  since  June  1  in 
cataloguing  the  ethnographic  material.  The  most  important  accession 
of  the  year  consists  of  forty-four  boxes  obtained  by  Col.  James  Steven- 
son from  the  Pueblo  Indians  of  the  Southwest,  the  contents  of  which 
have  been  placed  on  exhibition  in  temporary  cases  in  the  northeast  range 
of  the  new  building. 

Among  other  important  collections  are  those  made  by  Messrs.  Lucien 
M.  Turner  and  E.  W.  Nelson,  Signal-Service  observers  in  Alaska;  a  con- 
siderable collection  of  objects  obtained  by  Commander  L.  A.  Beardslee, 
U.  S.  N.,  the  most  of  which  were  devices  made  by  the  Shamans  of  the 
Northwest  coast,  including  a  series  of  curiously  carved  and  painted 
rattles,  a  wand  similarly  decorated,  a  wooden  spoon,  &c.,  all  of  them 
bearing  superstitious  figures  and  employed  by  the  medicine  men  in  the 
use  of  witchcraft  and  in  expelling  disease ;  a  few  Indian  implements 
obtained  by  C.  J.  Bering  from  Surinam,  and  a  collection  of  34  masks 
from  Japan,  used  by  the  actors  in  the  medisBval  lyric  drama  of  that 
country,  known  as  '^No,"  and  obtained  through  the  First  Manufactur- 
ing and  Trading  Company  of  Tokio. 

During  the  year.  General  Horace  Capron  deposited  a  valuable  collec- 
tion of  Japanese  materials,  obtained  by  him  while  in  the  service  of  that 
government. 

MAMMALS:   FEEDEEIOK  W.   TRUE. 

In  the  department  of  mammals  there  have  been  fifty-five  accession 
lots  and  97  entries  in  the  catalogue.  Little  has  been  done  with  the 
exhibition  series  during  the  year,  an  early  removal  of  the  collections  to 
the  new  building  being  contemplated.  Cases  for  their  reception  are  now 
in  progress  of  construction.  Mr.  True,  acting  curator  of  the  department, 
reports  the  following  census  of  mounted  mammals : 


Monkeys  and  lemurs 24 

Oats 20 

Dogs  and  hyenas 31 

Weasels,  otters,  &c 126 

Bears,  raccoons,  &c 9 

Pinnipeds 30 

Oxen  and  sheep 14 

Deer 9 

Hogs 4 

Ehinoceros 1 

Tapirs 2 


8 


1'" 


Bats 

Moles jLi 

Eodents 300 

Edentates 30 

Marsupials  and  monotrenies . .  56 

Casts:  Monkeys 2 

Seals 2 

Elk 1 

Porpoises 10 


Total 695 
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Among  the  most  important  additions  have  been  a  collection  of  skins 
of  Arctic  mammals,  sent  by  Mr.  E.  McFarlane,  of  Hudson's  Bay  Com- 
pany, &om  Athabasca;  a  collection  of  aiammals  from  Surinam,  sent  by 
Mr.  0.  J.  Hering,  of  Paramaribo ;  skins,  of  antelope  and  deer,  sent  by 
Mr.  Cjfarles  Enby,  of  the  United  States  Army,  at  Fort  Laramie,  Wyo. ; 
sldns  of  polar  bear,  white  whale,  and  three  species  of  seal,  including 
one  male  and  two  young  of  the  very  rare  saddle-back  seal,  Ristriophoca 
eqmtrisj  brought  by  E.  W..  Nelson,  Signal-Service  observer  at  Saint 
HichaePs,  Alaska ;  a  specimen  of  manitee,  in  the  flesh,  from  the  Amazon 
Eiver,  by  E.  G.  Blackford,  of  New  York,  and  a  mounted  skeleton  of  the 
celebrated  race-horse  Henry  Clay,  the  progenitor  of  the  American  race 
of  trotting  horses,  given  by  Hon.  Erastus  Coming,  of  Albany,  and  Mr. 
Henry  0.  Jewett,  of  Buffalo.  Mr.  P.  T.  Bamum  has  sent  a  specimen  in 
the  flesh  of  a  leopard,  which  has  been  cast;  and,  in  response  to  special 
request  for  specimens  of  thorough-bred  dogs,  to  be  used  in  forming  a 
collection  of  casts  of  the  races  of  domestic  dogs.  Dr.  T.  Berwick  Legar6, 
of  Camden,  S.  C,  has  given  a  pointer  dog  of  the  best  blood ;  and  Miss 
Anna  W.  Kelly,  of  Havre  de  Grace,  Md.,  an  Italian  greyhound.  From 
the  United  States  Fish  Commission  and  its  correspondents  have  been 
obtained'  seven  specimens  of  porpoises  in  the  flesh,  all  of  which  have 
been  cast,  and  which  afford  extremely  valuable  material  for  settling 
certain  undecided  questions  concerning  the  cetacea  of  the  Atlantic.  The 
progress  of  the  work  upon  the  cast  of  the  fin-back  whale  has  been 
alluded  to  in  connection  with  the  work  of  the  preparators. 

BEBDS:   ROBEET  BIDGWAY. 

In  the  department  of  birds  there  have  been  seventy-four  accession 
lots.  Under  the  direction  of  Mr.  Eobert  Eidgway  there  has  been  much 
activity  in  this  department  in  reorganizing  the  exhibition  series  of  speci- 
mens and  in  eliminating  duplicates  from  the  storage  series.  There  have 
been  4,345  entries  in  the  catalogue.  The  removal  of  the  mammals  and 
skeletons  to  the  new  building  will  give  an  opportunity  for  a  much  more 
satisfactory  exhibition  of  the  ornithological  collections. 

The  most  important  addition  has  been  Mr.Eidgway's  private  collection 
of  American  birds,  containing  2,302  specimens  of  778  species,  especially 
important  because  the  specimens  have  been  selected  in  the  field  to  iUus- 
trate  variations  of  color  and  form  due  to  age,  sex,  and  geographical 
location. 

In  addition  to  numerous  small  collections,  others  of  special  interest 
have  been  received  of  the  birds  of  Mexico  and  Yucatan,  from  A.  Bou- 
card,  of  Paris ;  of  Surinam,  from  0.  J.  Hering,  of  Paramaribo ;  of  Gre- 
nada, from  J.  Or.  Wells,  of  Saint  Andrews;  of  Guatemala,  from  L.  Guesde; 
of  Dominica,  from  Dr.  H.  A.  ISTichols;  of  Costa  Eica,  from  J.  C.  Zeledon; 
of  Japan,  from  Dr.  .¥  C.  Dale,  TJ.  8.  N.;  of  Florida,  from  Messrs.  J.  Bell 
and  8.  T.  Walker;  of  Wyoming,  from  Charles  Euby;  of  Indiana,  fipom 
Mr.  Bidgway ;  and  of  Illinois,  from  Mr.  L.  M.  Turner. 
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Mr.  Bidgway  gives  the  following  censas  of  the  bird  collection : 

Eeserve  series : 

Mounted  specimens % 7, 000 

Skins 40,000 

Total  reserve 47,000 

Duplicates : 8, 000 

Total 65,000 

REPTILES  AND  B ATRAOHIANS :  HENRY  0.  .YARROW. 

The  department  of  herpetology,  under  the  direction  of  Dr.  H.  G.  Yar- 
row, has  received  much  attention,  and  ibe  work  of  separating  the  reserve 
series,  for  exhibition  and  study,  from  the  duplicates  has  been  nearly 
completed.  The  collection  has  been  put  in  excellent  order,  in  fresh  al- 
cohol, and  provided  throughout  with  tags  of  block-tin.  The  large  col- 
lections of  exotic  and  domestic  reptiles  which  have  for  many  years  been 
under  the  custody  of  Prof.  E.  D.  Cope,  of  Philadelphia,  have  been 
reclaimed  and  properly  distributed.  There  have  been,  during  the 
year,  seventy-five  accession  lots  received,  and  1,974  entries  upon  the 
catalogues.  Messrs.  Walker,  BeU,  and  Wittfield  have  collected  exten- 
sively in  Florida }  Mr.  Bidgway,  in  Indiana ;  Mr.  S.  W.  Mamark,  in 
Texas ;  and  Mr.  Henry  L.  Barker,  in  South  Carolina.  The  exotic  rep- 
tiles have  been  received  from  G.  J.  Hering;  Professor  Dugte,  of  Mex- 
ico; Mr.  L.  Ouesde,  of  Guadaloupe;  Dr.  Wilford  I^elson,  British  con- 
sul at  Panama;  Prof.  Felipe  Poey,  of  Havanna,  Ouba;  and  Mr.  Fig- 
yelmesy.  United  States  consul  at  Demerara.  A  considerable  percent- 
age of  the  reptiles  has  been  received  alive,  and  there  has  been  oppor- 
tunity to  add  largely  to  the  collection  of  casts.  The  collection  of  tur- 
tles has  been  overhauled,  and  has  been  arranged  by  Messrs.  Frederick 
W.  True  and  Kewton  P.  Scudder. 

A  census  of  the  collections  of  reptiles  gives  the  following  result : 

Fumber  of  species  Forth  America  reptiles  represented*  ......    361 

Number  of  specimens  (lots)  in  reserve 3, 340 

Number  of  exotic  specimens  (lots) 1,  765 

Number  of  species  added  to  reserve  in  1881 67 

Number  of  specimens  added  to  reserve  in  1881 239 

Number  of  lots  overhauled  in  1881 3, 653 

Number  of  living  specimens  received 127 

Number  of  living  specimens  on  hand    35 

The  collection  of  casts  numbers  82,  61  being  of  snakes,  11  of  lizards, 
3  of  crocodiles,  and  7  of  batrachians. 


« 


Forty-three  species  lacking. 
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Many  of  the  turtles  have  been  sent  to  the  carp  ponds  of  the  Fish 
Gommuisiony  where  a  large  proportion  of  all  species  of  American  tes- 
tadinates  may  now  be  seen  living.  The  reserve  collection  of  tartles, 
accoidiBg  to  Messrs.  F.  W.  True  and  N.  P.  Scudder,  who  have  had  it 
is  charge,  now  includes  568  specimens,  of  which  490  are  in  alcohol,  38 
are  casts,  and  40  are  skeletons. 

FISHES:  TABLETON  H.  BEAN. 

In  the  department  of  ichthyology,  under  the  direction  of  Dr.  T.  H. 
Bean,  there  has  been  much  activity,  but,  owing  to  the  immense  bulk  of 
the  collections,  the  limited  storage-space,  and  the  entire  absence  of  ac- 
commodation for  the  exhibition  of  the  reserve  series,  the  work  has 
been  mnch  retarded.  The  fitting  up  of  the  west  range  of  the  Smith- 
sonian building  for  the  reception  of  alcoholic  vertebrates — a  work  now 
neuly  completed — will  enable  the  curator  of  this  department  to  revolu- 
tionize its  arrangement  during  the  coming  year.  It  is  impossible  at 
present  to  make  any  estimate  whatever  of  the  extent  of  these  collec- 
tions. There  have  been  during  the  year  125  accession  lots  and  2,639 
entries  on  the  catalogues.  The  most  important  additions  to  the  collec- 
tions resulted  from  the  labor  of  the  United  States  Fish  Commission, 
whose  recent  explorations  in  the  deeper  waters  along  the  coast  have 
resulted  in  the  discovery  of  numerous  important  forms  of  deep-sea  fish. 
The  collections  made  by  Prof.  D.  S.  Jordan  on  the  coast  of  California, 
and  by  Dr.  T.  H.  Bean  in  Alaska,  are  also  very  extensive  and  full  of  in- 
terest. The  former  were  overhauled  by  Prof.  D.  S.  Jordan  and  his 
assistant,  Mr.  Charles  L.  McE^ay,  during  a  visit  ta  the  Museum  in  Feb- 
roaiy;  and,  after  the  reserve  series  had  been  taken  out,  70  sets  of  du- 
plfei^  containing  in  all  about  15,000  specimens,  were  made  up.  These 
have  since  been  distributed  to  the  principal  museums  of  the  world, 
giving  to  the  I^ational  Museum  large  credits  upon  which  to  draw  in 
fiitoie  for  duplicate  natural-history  material  in  the  possession  of  those 
establishments. 

Important  collections  were  also  received  from  Mr.  0.  H.  Gilbert,  who 
daring  the  winter  of  1881  made  extensive  explorations  on  the  Pacific 
coast  of  Central  America  and  the  Isthmus  of  Panama. 

Important  lots  have  also  been  received  from  Mr.  James  G.  Swan, 
collected  by  him  in  the  vicinity  of  Puget  Sound ;  from  Lieut  H.  E. 
Sichols,  in  Alaska ;  from  Mr.  0.  C.  Leslie,  in  Charleston,  S.  0. ;  from 
Capt  Charles  Bendire,  XT.  S.  A.,  in  Washington  Territory ;  from  Josiah 
Skimier,  in  the  vicinity  of  Wetumpka,  Ala ;  from  Yinal  K  £dwai*ds, 
Wood's  HoU,  Mass. ;  from  Col.  Marshall  McDonald,  in  the  Chesapeake 
Bay;  from  Mr.  E.  G.  Blackford,  of  Fulton  Market,  Few  York  City; 
fhmi  Prof.  S.  A.  Forbes,  in  the  waters  of  Illinois;  from  Miss  Bosa  Smith, 
in  San  Diego,  Oal. ;  from  Andrea  Larco,  of  Santa  Barbara ;  from  Dr.  J.  W. 
Telle,  of  the  Chicago  Academy  of  Sciences;  from  S.  T.  Walker  and  Silas 
Steams,  in  Florida ;  from  Livingston  Stone,  in  California ;  from  Walter 
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Hayden,  at  Moose  Factory,  Hudson's  Bay  territory ;  and  fipom  Dr.  O.  P. 
Hay,  in  the  Mississippi  Eiver.  Exotic  fishes  have  been  received  fipom  P. 
Busse,  of  Giestemiinde,  Germany;  from  Dr.  H.  A.  Nichols,. of  Dominica; 
from  the  Fnblic  Museum  of  Kingston,  Jamaica ;  from  the  Auckland  Mu- 
seum of  Kew  Zealand;  from  Prof.  Alfred  Dug^,  of  Guanajuato,  Mexico; 
and  firom  Frederick  M.  Wallem,  of  Bergen.  Charles  Scribner's  Sons,  of 
New  York,  have  presented  a  copy  of  the  sumptuous  work  published  by 
them  on  the  "  Gume  Fishes  of  North  America:" — the  text  by  G.  Brown 
Goode,  the  plates  by  J.  A.  Kilboume. 

INSECTS :   GHABLES  V.  BILEY. 

• 

The  department  of  entomology  is  one  which  has,  for  excellent  reasons, 
been  very  little  cultivated  in  the  National  Museum,  although  in  previ- 
ous years  the  Smithsonian  published  many  extensive  works  on  insects, 
and  paid  much  attention  to  gathering  material  for  investigation. 

The  subject  of  entomology  is  divided  by  students  into  so  many 
branches,  each  of  which  is  occupied  by  a  small  number  of  specialists,  and 
it  being  deemed  of  first  importance  to  have  the  materials  which  are  col- 
lected carefully  studied  and  reported  upon,  the  collections,  as  received,, 
have  been  distributed  in  lots  to  the  eight  or  ten  entomologists  who 
have  been  serving  as  collaborators  of  the  Museum,  and  the  material 
not  thus  disposed  of  has  been  turned  over  to  the  entomologists  of  the 
Department  of  Agriculture.  The  necessity  of  a  department  of  system- 
atic and  economic  entomology  has,  however,  been  always  recognized, 
and  on  the  occasion  of  the  present  reorganization  steps  have  been  taken 
to  establish  such  a  department.  Prof.  C.  V.  Eiley,  the  entomologist 
of  the  Department  of  Agriculture,  has  been  appointed  honorary  curator, 
and  has  deposited  his  own  private  collection  of  insects,  with  the  idea  of 
using  it  as  a  nucleus  for  the  development  of  a  collection  fitting  the 
dignity  af  a  na*tional  museum. 

The  collection  deposited  by  Professor  Eiley,  as  stated  in  the  circular, 
comprises  some  30,000  species  and  upward  of  150,000  specimens  of  all 
orders,  and  is  contained  in  some  300  double-folding  boxes,  in  large  book 
form,  and  in  two  cabinets  containing  80  glass  drawers,  the  specimens 
being  all  in  admirable  condition  and  classified,  so  far  as  determined. 
The  collection  is  especially  valuable  for  the  large  amount  of  material  it 
contains,  representing  and  illustrating  the  life-habits  of  insects  and 
everything  relating  to  their  transformation  and  economy. 

In  addition  to  the  collection  proper.  Professor  Eiley  has  also  furnished 
a  large  amount  of  miscroscopic  material  mounted  on  slides,  and  illus- 
trative of  more  minute  forms  of  insect  life  and  their  structure,  together 
with  much  paraphernalia,  such  as  drying  and  relaxing  boxes,  spreading- 
boards,  collecting-materials,  &c.,  which  will  prove  most  useful  in  the 
work  of  the  department.  Finally,  he  has  also  added  that  portion  of 
his  pamphlet-case  library  relating  to  the  subject  of  entomology,  and 
consisting  of  134  cases  and  upward  of  1,000  pamphlets. 
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Tbree  large  walnut  cases,  containing  entomological  material,  both 
dry  and  in  alchohol,  have  been  transferred,  with  the  consent  of  Com* 
missioDer  Loring,  from  the  Department  of  Agriculture.  This  material 
represents  the  accumulation  of  many  years  from  different  government 
exploring  expeditions,  though  most  of  it  has  passed  through  the  hands 
of  specialists  and  is  not  in  very  good  condition. 

Specialists  in  entomology  will  be  encouraged  to  deposit  their  types 
by  the  promise  of  painstaking  custody,  and  particular  attention  wiU  be 
pafid  in  the  future  to  the  development  of  this  department.  There  have 
been  received  during  the  year  fifty -three  accession  lots,  the  most  inter- 
esting of  which,  perhaps,  were  collections  of  butterflies  from  Africa  and 
Brazil,  presented  by  Paymaster  Albert  W.  Bacon,  XJ.  8. 1^.,  and  a  series 
of  plaster  casts  of  the  dwellings  of  Texas  ants,  obtained  from  the  Acad- 
emy of  Natural  Sciences,  Philadelphia. 

CONCHOLOaY:  WILLIAM  H.  BALL. 

The  department  of  concbology,  under  the  care  of  Mr.  W.  H.  Dall, 
honorary  curator,  has  been  in  a  quiescent  state  during  the  year,  owing 
to  the  fact  that  the  ofi&cer  in  charge  has  been  occupied  in  other  duties. 
The  removal  of  the  invertebrate  fossils  to  the  other  building  will,  by 
affording  more  room  in  the  conchological  laboratory,  give  better  oppor- 
tunities for  work  in  the  future.  Eighteen  accession  lots  have  been 
recdred  in  the  Museum,  chief  among  which  are  a  collection  from  the 
Padflc  coast  by  Mr.  Henry  Hemphill,  of  San  Diego,  Cal. ;  and  a  collec- 
tion Mm  Italy,  received  from  Rev.  Eugene  Vetromile,  of  Machias,  Me. 
Extensive  additions  have  been  made  to  this  department  in  the  course 
of  the  dredging  operations  of  the  United  States  Fish  Commission.  This 
material,  with  that  of  previous  years,  is  still  in  the  hands  of  Prof.  A.  E. 
TerriU,  at  Few  Haven,  where  it  is  being  worked  up  under  his  direc- 
tion. 

Among  other  important  collections,  which  will  be  made  available  to 
students  as  soon  as  cases  can  be  provided,  is  that  recently  deposited 
by  Mr.  W,  G.  Binney,  containing  the  types  of  his  voluminous  writings 
upon  the  land  and  fresh- water  shells  of  ITorth  America;  and  the  collec- 
tion of  North  American  UnionidWj  labeled  for  the  Museum  by  Dr.  James 
lewis,  of  Mohawk,  IST.  Y. 

MARINE  INVERTEBRATES:  RICHARD  RATHBUN. 

The  department  of  marine  invertebrates,  under  the  direction  of  Mr. 
Richard  Bathbnn,  has  been  enriched  by  thirty-one  accession  lots.  As 
in  the  case  of  the  conchological  department,  the  principal  additions  have 
been  made  by  the  United  States  Fish  Commission,  which  have  not  yet 
been  forwarded  from  New  Haven,  There  has  been  great  activity  in  this 
department,  as  is  indicated  by  the  report  of  its  curator. 

Three  thousand  three  hundred  and  thirty-four  entries  have  been  made 
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in  the  record  books ^  1,358  radiates^  1,164  crastaceans;  700  sponges  and 
protazoa;  and  112  mollasks. 

All  the  materials  in  storage  have  been  examined  and  have  received 
what  care  was  necessary.  Mach  work  has  been  accomplished  in  the 
way  of  daplicate  material  for  distribution,  it  being  estimated  that  over 
a  million  specimens,  representing  one  hundred  and  fifty  species,  are  now 
ready  to  be  distributed  in  this  manner. 

^'One  of  the  most  important  achievements  made  in  this  department 
in  1881,''  reports  the  curator,  "has  been  the  proper  mounting  for  museum 
display  of  nearly  all  the  reserve  specimens  of  corals  and  sponges  now 
possessed  by  the  Museum.''  This  work  has  been  performed  by  Mr.  E. 
H.  Hawley  in  the  most  perfect  manner,  and  he  has  also  just  finished 
mounting  a  series  of  the  larger  and  more  prominent  New  England  echi- 
ifoderms^  the  larger  share  of  the  stony  corals  mounted  and  some  of  the 
Gorgonian  corals  are  types  collected  by  the  United  States  Exploring 
Expedition,  labeled  by  Prof.  J.  D.  Dana,  and  some  recently  examined 
and  relabeled  by  Prof.  A.  E.  Verrill. 

The  coral  collection  is  one  of  great  value  and  beauty,  and  represents 
many  faunal  regions.  All  of  the  species  of  corals  known  from  the  fish- 
ing-banks of  eastern  ITorth  America  are  represented  in  it. 

The  mounted  collection  of  sponges  contains  specimens  of  all  the 
species  and  of  most  of  the  varieties  of  commercial  sponges  from  Florida, 
the  Bahamas,  and  the  Mediterranean,  labeled  by  Prof.  A.  Hyatt  of  the 
Boston  Society  of  Natural  History.  In  addition  are  many  specimens 
collected  by  the  United  States  Exploring  Expedition,  and  fronj  other 
sources. 

The  total  number  of  specimens  mounted  is  1,031;  700  of  which  are 
corals;  225,  sponges;  and  106,  echinoderms. 

The  corals  which  have  been  thus  mounted  are  believed  to  be  more 
artistically  and  tastefully  exhibited  than  any  similar  collection  in  any 
other  museum  in  the  world. 

The  west  hall  of  the  Smithsonian  Building  is  now  being  fitted  up  for 
the  reception  of  this  collection;  the  minerals  and  ceramic  specimens, 
hitherto  there  displayed,  being  in  process  of  removal  to  the  new  build- 
ing. The  special  collection  of  the  cephalopod  crustaceans  made  by  Mr. 
Eathbun,  as  material  for  a  special  investigation  now  in  progress  in  his 
laboratory,  is  one  of  the  finest  in  the  world,  filling  over  seven  hundred 
bottles.  Among  the  most  interesting  accessions,  in  addition  to  those 
gathered  by  the  Fish  Commission,  are  a  number  of  small  lots  obtained 
by  the  Gloucester  fishermen  on  the  off-shore  banks,  a  fine  collection  of 
invertebrates  from  the  vicinity  of  Cherrystone,  Virginia,  gathered  by 
Col.  Marshall  McDonald  of  the  Fish  Commission;  a  choice  suit  of  corals 
from  Hayti,  the  gift  of  Prof.  J.  M.  Langston,  consul-general,  at  Port  au 
Prince;  collections  of  marine  invertebrates  gathered  by  Messrs.  Nelson 
and  Turner,  and  from  Japan  by  Dr.  F.  C.  Dale,  U.  S.  K,  and  Mr.  P. 
L.  Jouy,  attached  to  the  U.  S.  steamer  Palos. 
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There  have  been  fifty-seven  accessions  of  paleontological  specimens. 
Except  in  the  department  of  invertebrate  paleontology,  under  the  di- 
rection of  Dr.  G.  A.  White,  curator,  there  has  been  little  attention  paid 
daring  the  year  to  work  upon  the  collections  of  fossils. 

FOSSIL  nrVEBTEBBATES :  0.  A.  WHITE. 

The  collections  in  invertebrate  paleontology  have  received  consider- 
able attention  from  Dr.  White,  who  has,  however,  been  absent  for  a 
great  part  of  the  year,  occupied  in  work  for  the  Geological  Survey  and 
88  a  member  of  the  artesian  wells  commission,  under  the  direction  of 
the  Oommissioner  of  Agriculture.  Material  progress  has,  however, 
been  made  in  the  final  arrangement  of  the  tertiary  and  cretaceous  fossils, 
valuable  from  having  been  so  thoroughly  reported  upon  by  the  late 
Pio£  F.  B.  Meek.  Among  the  most  important  accessions  to  this  collec- 
tion have  been  the  first  series  of  duplicates  from  the  Hall  collection  of 
fossils,  the  gift  of  the  American  Museum  of  Natural  History,  of  Kew 
Tork  City,  a  collection  of  cretaceous  and  Laramie  fossils,  gathered  in 
Colorado  by  Dr.  White,  and  a  large  collection  of  European  tertiary 
and  cretaceous  fossils  from  M.  J.  J.  M.  De  Morgan,  of  Paris. 

FOSSIL  BOTANY :   LESTEB  F.  WABD. 

Plot  L.  F.  Ward,  fossil  botanist  of  the  Geological  Survey,  has  been 
appointed  honorary  curator  of  the  department  of  fossil  botany;  but, 
at  tiie  beginning  of  the  present  calendar  year,  he  had  not  entered  upon 
active  duties.  The  extensive  collection  of  fossil-plants  gathered  in 
past  years  by  the  government  exploring  expeditions  and  geological 
^nrveys,  and  which  has  for  many  years  been  in  the  custody  of  Prof.  Leo 
I^sqnereux,  of  Columbus,  Ohio,  one  of  the  finest  collections  of  fossil- 
plants  in  the  world,  having  been  re-arranged  and  labeled  by  Professor 
I^nereux,  has  been  placed  in  the  final  custody  of  the  museum.  Cases 
have  been  prepared  for  its  reception,  and  during  the  present  year  it 
will  be  arranged  for  the  use  of  students.  The  collection  of  fossil  verte- 
brates, filling  hundreds  of  boxes,  is  still  in  the  storage-rooms.  No  steps 
have  yet  been  taken  to  provide  for  their  rearrangement. 

PLANTS:    DEPABTMENT  OP   AGBIOXJLTUBE. 

In  accordance  with  an  arrangement  made  many  years  ago  with  the 
Department  of  Agriculture,  all  botanical  specimens  received  by  the 
National  Museum  are  placed  in  the  custody  of  the  botanist  of  that  es- 
tablishment, and  the  very  extensive  herbaria  of  the  Museum  are  on  de- 
posit in  the  Agricultural  Buildings,  under  the  charge  of  Dr.  Geo.  A. 
Vasey. 

Fourteen  accession  lots  of  plants  have  been  received  during  the  year. 
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A  portion  of  these  are  living  water  plants,  and  have  been  assigned  to 
the  superintendent  of  the  government  carp-ponds,  under  whose  charge 
the  Fish  Commission  has  developed  an  extensive  plantation  of  water- 
lilies  and  other  interesting  aquatic  species. 

MUfBRALOaY  AND  EGONOMIO  aEOLOGY:   GEORGE  W.  HAWES. 

In  the  department  of  mineralogy,  under  the  direction  of  Dr.  G.  W. 
Hawes,  there  has  been  great  activity  during  the  year.  The  mineralog- 
ical  and  metallurgical  materials,  collected  in  all  parts  of  the  country  for 
the  Centennial  Exhibition,  and  presented  by  foreign  governments  at  its 
close,  and  which  for  five  years  past  have  occupied  the  two  lower  stories 
of  the  armory  building,  have  all  been  unpacked  and  assorted,  and  the 
greater  portion  of  them  removed  to  the  new  building.  Many  of  the  most 
bulky  and  interesting  blocks  of  minerals  and  ores  have  been  placed  on 
exhibition  on  a  concrete  pavement  outside  of  and  along  the  west  main 
hall  of  the  new  building.  Dr.  Hawes,  in  connection  with  an  investiga- 
tion upon  the  building-stones  of  the  United  States,  which  he  is  carrying 
on  in  behalf  of  the  Tenth  Census,  has  gathered  specimens  of  4tone  from 
every  quarry  in  the  United  States;  and  a  force  of  fifteen  men,  in  part 
detailed  from  the  Census  Office,  has  been  occupied  all  the  year  in  pre- 
paring them  for  study  and  exhibition.  The  blocks,  which  are,  for  the 
most  part,  received  by  mail  in  a  rough  condition,  have  been  dressed  and 
polished  in  four-inch  cubes.  These  cubes,  when  finished,  show  upon 
different  sides  the  appearance  of  the  stone  when  polished,  ax-ham- 
mered, bush-hammered,  rough-faced,  drafted,  and  rough. 

Up  to  the  1st  of  January,  1881,  there  have  been  forwarded  by  special 
agents  of  the  census,  or  by  other  persons  upon  their  solicitations,  3,030 
specimens  of  building-stones,  representing  nearly  every  quarry  of  im-^ 
portance  in  the  United  States.  Of  this  number  1,277  have  been  dressed 
in  the  manner  just  referred  to.  The  Museum  had  already  in  its  posses- 
sion 535  dressed  specimens,  many  of  them  in  blocks  a  foot  square,  or 
larger,  and  beautifully  polished,  showing  the  products  of  many  of  the 
principal  American  quarries,  and  those  of  several  foreign  countries. 

Numerous  analyses  of  building-stones  by  the  chemical  and  specific 
gravity  methods  have  been  made  by  Messrs.  F.  P.  Dewey  and  F.  W. 
Taylor. 

Since  the  1st  of  June,  Mr.  Geo.  P.  Merrill  has  prepared  1,550  micro- 
scopic slides  of  building-stones,  to  be  used  in  connection  with  the  inves- 
tigation. 

In  addition  to  the  building-stones  received,  there  have  also  been  fifty- 
seven  accession  lots,  among  the  most  important  of  which  are  a  mag- 
nificient  collection  of  stalactites  and  stalagmites  from  the  Luray  Caverns, 
the  gift  of  the  Shenandoah  Valley  Eailroad  Company,  and  an  extensive 
series  of  minerals  from  the  Yellowstone  National  Park,  including  the 
top  of  a  geyser  with  seventeen  openings,  obtained  by  Col.  P.  W.  Norris, . 
superintendent  of  the  park. 
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I.— PAPERS  BY  OFFICERS  OF  THE  MUSEUM. 

Bran,  Tarleton  H.    Descriptions  of  new  species  of  fishes  ( Uranidea 
fmrginataj  Potamocottus  Beridirei)  and  of  Myctophum  crenulare  J.  &  G* 

(Proc.  U.  S.  Nat.  Mus.,  1881,  iv,  pp.  26-29.) 

Notes  on  some  fishes  from  Hudson's  Bay. 

(Proc.  U.  S.  Nat.  Mus.,  iv,  pp.  127-129.) 

Descriptions  of  new  fishes  from  Alaska  and  Siberia. 

(Proc.  U.  S.  Nat.  Mus.,  iv,  pp.  144-159.) 

Identifications  of  McCIoud  Eiver,  California,  fishes,  referred 
to  in  a  paper  based  on  a  letter  of  J.  B.  Campbell. 

(Bull.  U.  S.  Fish  Com.,  1881,  i,  p.  46.) 

Directions  for  collecting  and  preserving  fish. 

(Proc.  U.  8.  Nat.  Mu8.,.iv,  pp.  235-238.) 

A  preliminary  catalogue  of  the  fishes  of  Alaska  and  adjacent 


waters. 

(Proc.  U.  8.  Nat.  Mus.,  iv,  pp.  239-272.) 


*  The  oames  in  each  grade  are  arranged  in  the  order  of  seniority. 
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Bean,  Tableton  H.    Movements  of  young  alewives  {Pamolobus  sp.)in 
Colorado  Eiver,  Texas. 

(BuU.  U.  S.  P.  C,  1881,  i,  pp.  69, 70.) 

Kotes  on  a  shipment  by  the  United  States  Fish  Commission  of 

California  salmon  {Oncarhynchus  chouicha)  to  Tanner's  Creek^  Indi- 
ana, in  18.76. 

(BuU.  U.  S.  P.  C,  i,  pp.  204, 205.) 

Account  of  a  shipment  by  the  United  States  Fish  Commission 

of  California  salmon-fry  (Oncorhynchus  chouicha)  to  Southern  Lou- 
isiana, with  a  note  on  some  collections  made  at  Tickfaw. 

(BnU.  U.  S.  F.  C,  i,  pp.  205,  206.) 

A  contribution  to  the  biography  of  the  commercial  cod  of  Alaska. 

(Forest  and  Streatn,  April  28,  1881,  pp.  250-252;  also  in  Trans.  Amer.  Pish 
Cult  Association,  1881,  pp.  16-34.) 

List  of  deep-water  fishes,  etc.    See  under  YebbilL|  If  otice  of 


the  remarkable  Marine  Fauna  of  If  ew  England. 

(Am.  Jour.  Sci.  Oct.,  1881,  vol.  xxii,  pp.  295-297.) 

—    See  also  under  Ooode  and  Bean. 


Dall,  William  H.    The  Chukchis  and  their  neighbors  in  the  north- 
eastern extremityof  Siberia. 

(Proc.  Boyal  Oeogr.  Soo.  London,  ill,,  pp.  568-570.)  p 

Hydrologie  des  Bering-meeres  und  der  benachbarten  GtowSsser. 

(Petermann's  Geogr.,  MlttheilungeD,  1881,  pp.  361-380.) 

Table  of  currents  in  Forthem  Pacific  and  map  of  Bering  Strait 

and  vicinity. 

Hydrologie  des  Bering-Meeres  und  der  benachbarten  Gewasser 

(Petermann's  Geogr.,  Mittheilongen,  1881,  pp.  443-448.) 

American  work  in  the  department  of  recent  MoUusca  during 


the  year  1880. 

(Amer.  Naturalist,  September,  1881,  xt,  pp.  704-718.    Separate;  without 
cover  or  title  page.) 

—  On  the  so-called  Chukchi  and  FamoUo  people  of  Eastern  Siberia. 

(Amer.  Naturalist,  Noyember,  1881,  xv,  pp.  857-868.    Separate ;  not  repaged 
without  cover.) 

—  Intelligence  in  a  snail. 

(Amer.  Naturalist,  December,  1881,  xv,  pp.  976-977.    Separate;  without 
cover.) 

—  Some  recent  observations  on  Molluscs. 

(Bull.  Phil.  Soc,  Washington,  1880,  vol.  iii,  pp.  75,  76.) 

—  Ex.  report,  Coast  Survey. 

(Amer.  Jour.  Sci.  Pebruary,  1881,  xxi,  pp.  104-111.)    Separate,  with  foUow- 
ing  title  : 
Prom  the  American  Journal  of  Science,  vol.  xxi,  February,  1881. 

Notes  on  Alaska  and  the  vicinity  of  Bering  Strait.    By  W.  H. 


Dall,  assistant  in  charge  of  schooner  Yukon,  employed  on  the 
coast  of  Alaska;  with  a  map.  Extract  from  a  report  to  0.  P.  Fatter- 
son,  Superintendent  Coast  and  Geodetic  Survey. 

(8to.,  pp.  104-111.) 
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DAii^  W.  H.  Brief  account  of  cmise  in  the  Arctic,  with  account  of 
land  ice  in  Kotzebue  Sound,  and  abstract  of  current  observations 
in  Bering  Strait. 

Alaska  forschungen  im  Sommer,  1880. 

(Petennaim's  Geogr.  Mittheilimgeii,  1881,  Heft.,  ii,  pp.  46-47.) 

—  Bulletin  of  the  Museum  of  Comparative  ZoQl^gy,  at  Harvard 
College,  vol.  ix,  Ko.  2.  Bei>orts  on  the  results  of  dredging  under 
the  sui>ervision  of  Alexander  Agassiz,  in  the  Gulf  of  Mexico  and  in 
the  Garribbean  Sea,  1877-^79,  by  the  United  States  Coast  Survey 
steamer  Blake,"  Lieutenant-Commander  C.  D.  Sigsbee,  XJ.  S.  N., 
and  Commander  J.  E.  Bartlett,  XJ.  S..  F.,  commanding. 

Preliminary  report  on  the  MoUusca.    By  W.  H.  Dall.    (Pub- 


Jished  by  i)ermission  of  Carlile  P.  Patterson,  Supterintendent  United 
States  Coast  and  Geodetic  Survey.)  Cambridge:  Printed  for  the 
Museum.    July-December,  1881.    8  vo.,  pp.  33-144. 

Pablished  in  Bignatares,  from  Jaly  to  December,  1881,  pp.  33-48,  July  12 ; 
pp.  49-64,  Angaet  12;  pp.  65-80,  Angagt  25;  pp.  81-96,  September  26;  pp.  97- 
112,  October  31 ;  pp.  113-128,  Noyember  26 ;  pp.  128-144,  Deceqaber  5. 

Goods,  G.  Beown.    (1879-^81.)— Game  Fishes  of  the  United  States,  by 

8.  A.  Kilboume ;  text  by  G.  Brown  Goode.    New  York.    Published 

^  by  Charles  Scribner's  Sons,  1879.    Folio,  pp.  [46].     20  plates  and 

map.   Published  in  ten  parts,  each  with  two  plates,  lithographed  in 

color,  and  four  pages  folio  of  text. 

Part  i.^-The  Atlantic  salmon.    [Plate.]    The  Eastern  red-speckled 
trout.   [Plate.]    [December,  1878.] 

Part  n. — ^The  large-mouthed  black  bass.    [Plate  and  two  cuts.]    The 
Spanish  mackerel.    [Plate  and  three  cuts.] 

Part  m. — The  striped  bass  or  rockfish.    [Plate  and  two  cuts.]    The 
red  snapper.    [  Plate.] 

Part  IV.— The  bluefish.    [Plate.]    The  yellow  perch.    [Plate.] 

Part  V. — ^The  mackerel.    [Plate  and  one  cut.]    The  squeteague,  or 
weakflsh.    [Plate  and  one  cut.] 

Part  VI. — ^The  sea  bass,  or  Southern  blackfish.  [Plate.]  The  pom- 
panose.    [Plate  and  three  cuts.] 

Part  vn. — ^The  sheepshead.    [Plate.]    The  king-fish.    [Plate.] 

Part  vni. — ^The  lake  or  salmon  trout.  [Plate.]  The  bonito.  [Plate 
and  cnt] 

Part  IX. — The  grayling.  [Plate  and  cut.]  The  red  fish,  or  Southern 
bass.    [Plarte.] 

Part  X. — The  quinnat,  or  California  salmon.  [Plate.]  The  muskel- 
longe.  [Plate.]  List  of  game  fishes.  Map  showing  geographical  dis- 
tribution of  game  fishes. 

S.  Mis.  109- 
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GooDEy  O.  Bbown.  Descriptions  of  seven  new  species  of  Ashes*  from 
deep  soundings  on  the  Southern  New  England  coast,  with  diag- 
noses of  two  undescribed  genera  of  Flounders,  and  a  genus  related 
to  MerltLcius. 

(Proc.  U.  S.  Nat.  Mas.,  1880,  iii,pp.  337-351.) 

Enumerates  16  species  never  before  seen  soath  of  Cape  Cod. 

Fishes  from  the  deep  water  on  the  south  coast  of  New  England, 

obtained  by  the  United  States  Fish  Commission  in  the  summer  of 
1880. 

(Proc.  U.  S.  N.  M.,  1880,  iii,  pp.  467-485.) 

Enumerates  51  species  known  to  occur  outside  of  the  hnndred  fathom  curve 
along  the  southern  coast  of  New  England. 

The  frigate  Mackerel,  Auxis  Rocheiy  on  the  New  England  Ooast. 

(Proc.  U.  S.N.M.,  1880,  iii,  pp.  532-5.) 

Nota>canthus  pluuganoniSy  a  new  species  of  Notacanthid»  from 


the  Grand  Banks  of  Newfoundland. 

(Proc.  U.  8.  N.  M.,  1880,  iii,  pp.  535-537.) 

Epochs  in  the  history  of  fish  culture.    [A  paper  read  before  the 


American  Fish  Cultural  Association.] 

{Forest  and  Stream,  xvi,  pp.  311,  332,  and  353. 
{Trans.  Atner,  Fish  Cultural  Associaiionf  1881.) 

Preliminary  st^atistical  report  on  the  fisheries  of  California, 


Oregon,  Washington,  and  Alaska. 

{Census  Bulletin,  No.  176,  pp.  6.    Washington,  Gk>Yemment  Printing  Office. 
June,  1881.) 

—    The  Saibling  or  Bavarian  char. 

{Forest  and  Stream,  February  17,  1881). 

Kote  on  article  by  Capt.  E.  T.  Deblois  on  th^  origin  of  the  Men- 


haden industry. 

(Bull.  U.S.  F.  C,  i,  p.  46.) 

—    Fishermen  of  America. 

(New  York  Daily  Tribune,  June  23, 1881.) 

Notes  on  the  life-history  of  the  eel,  chkfly  derived  from  a  study 


of  recent  European  authorities. 

(Bull.,  U.  S.  F.  C,  i,  pp.  71-124.    Proc.  American  Fish  Cultural  Aasocia- 
tion,  1881,  pp.  81-123.) 

The  carangoid  fishes  of  the  United  States,  pompanoes,  crevallte, 


amber-fish,  &c. 

(BuU.  U.  8.  F.  C,  1881,  i,  pp. 30-43.) 

GooDE,  G.  Brown,  and  Tableton  H.  Bean.— Description  of  a  new 
species  of  fish,  Apogon  pandioniSj  from  the  deep  water  ofif  the  mouth 
of  Chesapeake  Bay. 

(Proc.  U.  S.  N.  M.,  1881,  iv,  pp.  160-161.) 

*  The  following  are  the  new  genera:  Monolene,  p.  338;  Thyris,  p.  344 ;  ffypsioowMtes, 
p.  347.  The  following  are  the  new  species:  Monolene sessilicauda, p.  338 ;  Ciihariokihys 
arctifrons,  p.  341 ;  Citharichthys  unioomis,  p.  342 ;  Thyris  pellucidus,  p.  344 ;  Macrwrua 
carminatus,  p.  346 ;  Hypsicometes  gohUndes,  p.  348 :  Peristedium  miniatum,  p.  349. 
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HiWES,  George  W. — ^The  Albany  granite,  New  Hampshire,  and  its 
contact  phenomena. 

(Amer.  Jouni.  Sci.  and  Arts,  Jan.,  1881,  xxi,  p.  21.) 

On  liquid  carbon  dioxide  in  smoky  qnartz. 

(Amer.  Jonm.  Sci.  and  Arts,  March,  1883,  xxi,  pp.  203-9, 13  figs.) 

On  the  mineralogical  composition  of  the  normal  mesozoic  dia- 
base upon  the  Atlantic  border.  ' 

(Proc.  U.  S.  Nat.  Mus.,  iv,  pp.  129-137.) 

On  the  determination  of  feldspar  in  thin  sections  of  rocks, 

(Proc.  U.  8.  N.  M.,  iv,  pp.  134-6.) 

JoiJY,  Pierre  Louis. — Description  of  a  new  species  of  Squalius  (Squalus 
(dicuBjj  from  Utah  Lake. 

(Proc.  U.  S.  N.  M.,  iv,  p.  19.) 

See  also  below,  under  D.  S.  Jordan. 

Blu,  Chables. — Aboriginal  stone  drilling. 

(Amer.  Naturalist,  July,  1881,  zv,  pp.  536-542.    Illastrated.) 
Relating  to  the  method  emj^oyed  in  drilling  stone  by  the  American  aborig- 
ines. 

Department  of  the  Interior.    TJ.  S.  Geographical  and  Geological 

Survey  of  the  Bocky  Mountain  Eegion,  J.  W.  Powell  in  charge. 
Observations  on  Gup-shaped  and  other  Lapidarian  Sculptures  in 
the  Old  World  and  in  America,  by  Gharles  Eau.  [From  '*Con- 
tribations  to  North  American  Ethnology,^  vol.  v.]  Washington : 
Government  Printing  Office.  1881.  4to,  pp.  102,  61  illustrations 
on  35  plates. 

BiDOWAT,  Robert. — ^Nomenclature  of  North  American  Birds,  chiefly 
contained  in  the  United  States  National  Museum. 

(BnU.  U.  S.  Nat.  Mus.  No.  21.  Washington :  Government  Printing  Office, 
1881,    8vo.,  pp.  94.) 

The  great  need  of  a  new  catalogue  of  North  American  birds,  which  prompted 
the  publication  of  this  list,  is  explained  in  the  opening  paragraph  of  the  in- 
troduction, asfoUows: 

Since  the  publication,  in  1859,  of  the  last  Smithsonian  catalogue  of  North 
American  birds,  so  many  important  changes  have  been  made  in  the  nomen- 
clature of  the  species,  and  so  numerous  have  been  the  additions  to  the  fauna, 
that  the  wants  of  ornithologists  require  a  new  list  which  shall  bring  the  su^b- 
jeet  up  to  date. 

Swainson's  Warbler  {HeUmcea  swainsoni)  in  Texas. 

(Bull.  Nutt.  Om.  Club,  Jan.,  1881,  vol.  vi,  p.  64.) 

The  range  of  this  species  was  previously  confined  to  Northern  Florida  and 
the  adjacent  portions  of  Georgia,  Alabama,  and  South  Carolina,  with  some- 
what doubtful  records  in  Cuba  and  Southwestern  Indiana.  Its  occurrence  in 
Navarro  County,  Texas,  was  communicated  to  the  author  by  Mr.  J.  Douglas 
OgUby,  a  correspondent  of  the  National  Museum. 

On  a  Duck  new  to  the  North  American  Fauna. 

(Proc.  U.  S.  N.  M.,  1881,  iv,  pp. 22-24.) 

Based  upon  a  specimen  of  Fuligula  rufinu  (Pall.)  (No.  61957)  in  the  U.  S. 
National  Museum,  obtained  in  Fulton  Market,  New  York,  and  presumably  shot 
on  Long  Island  Sound. 
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BiDGWAYy  EoBERT. — Oq  AmoziUa  yucatanensU  (Cabot)  and  JL.  cervin^ 
iventriSj  Gould. 

(Proc.  U.  8.  Nat.  Mus.,  1881,  iv,  pp.  25,36.) 

A  recent  authority  on  the  Hamming-birds  having  united  the  above-named 
species,  and  the  editors  of  **  The  Ibis"  having  snggested  that  an  actual  com- 
parison of  the  two  *'  would  be  satisfactory,''  the  type  specimen  of  the  former 
was  borrowed  for  the  purpose  from  its  collector  and  owner.  Dr.  Samuel  Caboti 
jr.,  of  Boston.  From  this  actual  comparison  of  the  two,  the  author  was  en- 
abled to  establish  their  distinctness  fh>m  each  another. 


A  Hawk  new  to  the  United  States. 

{Forett  and  Stream^  Apr.  14,  1881,  vol.  xvi,  p.  206.) 
Announcement  of  the  capture  of  Buteo  fuligino$u9f  ScL,  in  Florida. 

Southern  Eange  of  the  Ea  ven  on  the  Atlantic  Coast  of  the  United 
States. 

(BuU.  Nutt.  Om.  Club,  April,  1881,  vi,  p.  118.) 

The  southern  limit  of  the  Raven  along  the  Atlantic  sea-board,  as  previously 
recorded,  was  the  coast  of  New  Jersey :  but  the  known  range  of  the  species 
was  considerably  extended  by  the  obseiwations  of  the  author,  who,  while  en- 
gaged in  an  exploration  under  the  auBpices  of  the  National  Museum,  found  it 
to  be  not  uncommon  on  the  islands  near  Cape  Charles,  Virginia. 

An  unacconntable  migration  of  the  Bed-headed  Woodpecker. 

(Bull.  Nutt.  Om.  Club,  April,  1881,  vi,  pp.  120-122.) 

In  the  autumn  of  1879,  this  species  (Melanerpe$  erythrooepkalus),  which 
is  ordinarily,  and  especially  in  winter,  the  most  abundant  of  the  Wood- 
peckers in  Southern  Illinois,  made  a  general  migration,  and  did  not  reappear 
until  the  following  spring.  The  cause  of  this  disappearance  was  not  apparent, 
since  every  other  species  of  the  family  (six  in  number)  were  normally  abund- 
ant. 

•    The  Caspian  Tern  in  California. 

(BuU.  Nutt.  Om.  Club,  AprU,  1881,  vi,  124.) 

A  notice  of  two  specimens  of  Sterna  (or  Syloohelidan)  oaapia  from  California, 
in  the  collection  of  the  National  Museum,  being  the  first  record  of  this  species 
from  the  Pacific  coast  of  America. 

'    A  Revised  Catalogue  of  the  Birds  Ascertained  to  Occur  in 


Illinois. 

(BuU.  Illinois  State  Laboratory  of  Nat.  Hist.,  May,  1881,  No.  4,  pp.  163-208. ) 
This  catalogue  (of  341  species)  is  based  very  largely  upon  collections  made 
by  the  author  at  Mt.  Carmel  and  in  the  vicinity  of  Olney,  Illinois,  and  de- 
posited in  the  U.  S.  National  Museum. 

—  A  critical  Review  of  the  Genus  Centurus,  Swainson. 

(Proc.  U.  S.  N.  M.,  iv,  pp.  93-1 19.J 

—  On  a  Tropical  American  Hawk  to  be  added  to  the  North  Ameri- 


can Fauna : 

(Bull.  Nutt.  Om.  Club,  Oct.  1881,  vi,  pp.  207-214.) 
Based  upon  two  specimens,  in  the  collection  of  the  National  Museum,  of 
BuUo  brachyurus  Yieill.  from  Palatka,  Florida  (G.  A.  Bordman),  and  B.fuligi- 
noatu  Scl.  from  Oyster  Bay,  Florida  (W.  8.  Crawford). 
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BiDawAY,  E. — List  of  Species  of  Middle  and  South  American  Birds  not 
contained  in  the  UUlted  States  National  Museum.    [Corrected  to 

Jnly,  1881.] 

(Proo.  U.  S.  N»t.  Mob.,  vol.  ir,  pp.  165-203.) 

A  list  of  all  the  known  species  of  tropical  American  birds  not  represented 
in  the  national  coUection,  with  authorities  and  habitats,  prepared  for  dis- 
tribution to  public  museums  and  collectors. 

List  of  Special  Desiderata  among  North  American  Birds. 

(Proc.  U.  8.  Nat.  Mus.,  vol.  iv,  pp.  207-823.) 

Prepared  for  the  use  of  correspondents  of  the  National  Museum  an^  those 
wishing  to  make  exchanges.  The  list  includes  all  deficiencies  in  the  way  of 
desirable  species,  special  plumages,  AAi,,  wanted  to  render  the  national  col- 
lection more  complete. 

EiLET,  Ghables  V. — •  Silk-culture  in  the  United  States.  Condensed 
account  of  the  silkworm  and  how  to  inaugurate  a  new  source  of 
wealth. 

(Western  Farmers'  Almanac,  1681,  pp.  35-39,  Fig.  14.) 

•    Larval  habits  of  bee-flies  {BombyliidcB). 

(Amer.  Naturalist,  Feb.,  1881,  zv,  pp.  143-145,  Fig.  1-3.) 

SyaUBehms  oreoi  parasitic  on  CalopUuui  apretuSf  Bambylitis  major  (of  Europe) 

on  Andrena  labialU,    Larvse  and  pupa  of  the  two  species  compared ;  larva, 

pupa,  and  imago  of  8,  oreos  figured. 

Safe  Eemedies  for  Cabbage  Worms  and  Potato  Beetles.    Ex- 
periments with  Pyrethrum. 

(Amer.  Naturalist,  Feb.  1881,  xv,pp.  145-147.) 

Details  of  numerous  experiments,  made  under  direction  of  the  author,  by 
A.  J.  Cook  and  W.  R.  Hubbert,  proving  the  efficacy  of  pyrethrum  powder  in 
the  destruction  of  those  and  other  insects. 

—  The  food  of  fishes. 

(Amer.  Naturalist,  Feb.  1881,  v.  xv,  pp.  147-14a) 

Notice  of  8.  A.  Forbes's  ''The  food  of  fishes,''  and  ''On  the  food  of  young 
fishes." 

Insect  enemies  of  the  rice  plant. 

(Amer.  Naturalist,  Feb.  1881,  xv,  pp.  148-149.) 

Identifies  CKalepuB  tracKypygus  feeding  on  roots  of  the  rice  plant,  and  con- 
jectures that  other  mentioned  enemies  of  rice  may  be  SpaUicopsis  suffiua  and 
CenirinuM  oonoinnuB,    Rice  plant  in  India  injured  by  Ceddomyia  oryzcB. 

—  The  "  Yellow-Pever  Fly.'' 

(Amer.  Naturalist,  Feb.  1881,  xv,  p.  150.) 

Rev.  of  H.  A.  Hagen'sThe  "YeUow-FeverFly"  (Psyche,  Sep.,  1880,)  records 
occurrence  of  swarms  of  iSiotara  in  the  imago  state. 

—  The  United  States  Entomological  Commission  [C.  F.  Riley ^  A. 
8.  Packardj  jr.y  Cyrus  Thomas],  (Department  of  the  Interior).  Second 
report  for  the  year  1878  and  1879  relating  to  the  Eocky  Mountain 
locust  and  the  western  cricket,  and  treating  of  the  best  means  of 
subduing  the  locust  in  its  permanent  breeding  grounds,  with  a  view 
of  preventing  its  migrations  into  the  more  fertile  portions  of  the 
trans-Mississippi  country,  in  pursuance  of  appropriations  made  by 
Congress  for  this  purpose ; — with  maps  and  illustrations.    Wash.^ 


•  This  list  has  been  Jdndly  prepared  by  Mr.  B.  Pickman  Mann. 
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En.EY,  Charles  V. — Continued. 

1880  [March,  1881],  18  +  322  +  80,  p.  17  pL,  each  plate  mOi  one  leaf 
explanation^  map  1,  in  6  pts.^  map  2-4,  9  fig. 

Extract  from  chap.  13,  by  Riley,  entitled  ''Larval  habits  of  bee-fliea.'' 
( Amer.  Naturalist,  June,  1881,  y.  xy,  pp.  438-447,  pi.  6. )  Germ.  tr.  of  part  of  p. 
260,  entitled  ''  Epioauiaviitata  aus  Eiern  zn  erziehen'^  {Entom,  Naehr.,  Aug. 
1881.) 

Separate  of  chap.  13,  author's  ed.,  by  Riley,  with  half  t.  p.  cover  and  half 
t.  p.,  entitled  ''  The  Rocky  Mountain  locust."  Further  facts  about  the  nat- 
ural enemies  of  locusts  [Wash.],  1880.  -f*  P*  259-271,  pi.  16,  with  one  leaf  esqpl. 
of  pi, 

Separte  of  chap.  14,  author's  ed.,  by  Riley,  with  half  t.  p.  cover  and  half  i. 
p.,  entitled  ''The  Rocky  Mountain  locust.  Permanent  courses  for  the  gov- 
erdment  to  adopt  to  lessen  or  avert  locust  injury."  [Wash.]  1880.  +  p.  271- 
322 ;  map  1,  in  6  parts. 

Notes  on  the  grape  Phylloxera  and  on  laws  to  prevent  its  intro- 
duction. 

(Amer.  Naturalist,  March,  1881,  xv,  pp.  238-241.) 

Summary  of  life  history  of  Phylloxera  vaitatrix.  Proper  precautions  to  Ibe 
adopted  against  the  introduction  of  the  pest  into  uninfected  countries. 

Hibernation  of  the  Cotton  Worm  moth;  ease  with  which 


mistakes  are  made. 

(Amer.  Naturalist,  March.  1881,  XV,  pp.  244-245,  Figs.  1-3.) 

Image  of  Leucania  unipunota  mistaken  for  that  of  Aletia  argiUaoea,  in  Texas; 
distinctive  characteristics  of  the  two  species;  figures  images  of  both  species 
and  ovipositor  of  the  former. 

Oeneral  Index  and  supplement  to  the  nine  Reports  on  the 


insects  of  Missouri. 

(U.  S.  Entomological  Commission,  Bulletin  No.  6,  Wash.,  24  March,  1881, 
t.  p.  cover,  pp.  1-178.) 

Introduction,  pp.  5-7.  Tables  of  contents  of  the  reports,  pp.  ^-45.  Cor- 
rections of  errata,  pp.  46-51.  Notes  and  additions  of  the  most  important 
facts  ascertained  about  insects  treated  in  the  reports  [with  later  or  more  cor- 
rect nomenclature],  pp.  52-63.  Descriptions  of  new  species  and  varieties  [re- 
printed from  the  reports  with  notes  and  corrections],  pp.  64-90.  List  of  de- 
scriptions of  adolescent  states  [referring  to  previously  published  descriptions 
of  the  same  when  any  exist],  pp.  91-95.  List  of  descriptions  of  adolescent 
states  [referring  to  previously  published  descriptions  of  the  same  when  any 
exist],  pp.  91-95.  List  of  descriptions,  mostly  amplified,  of  species  not  new, 
pp.  96-97.  List  of  illustrations  [arranged  in  serial  order,  designating  those 
not  original],  pp.  98-118.  Classified  list  of  illustrations  [in  systematic  order]^ 
pp.  119-123.  General  index,  pp.  125-166.  Index  to  plants  and  food-plants, 
pp.  167-177.    Errata  [in  this  work],  p.  178. 

—    Notes  on  North  American  Microgasters,  with  description  of  new 


species. 

(Trans.  Acad.  Sci.  St.  Louis,  iv,  No.  2,  pp.  295-315 ;  il. ) 

Separate  [St.  Louis],  6  April,  1881,  i  t.  p.  cover  +  20  p.,  23  x  16,  il.  Habits 
and  characteristics  of  the  group ;  three  genera  distinguished ;  formations  of 
cocoons  (il.);  describes  two  new  species  of  Microplitis  and  ten  of  Apantelee; 
also  several  forms  of  Apantelea  congregatus  and  larva  of  A.  dleiias;  figures 
imago  of  A.  aletia  and  several  cocoon  masses;  habits  of  the  species;  reference 
list  of  the  (23)  described  N.  A.  species. 
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BiLET,  CHABiiES  Y. — On  some  iuteractions  of  organisms. 

(Amer.  NataraUst,  April  1881,  xv,  p.  323, 324.) 

Abstrmct  of  and  comments  on  S.  A.  Forbea's  "  On  some  interactions  of  or- 
ganisms" (Bull.  HL  State  laboratory  of  Nat.  History,  No.  3). 

Legislation  to  control  insects  injurioas  to  vegetation. 

(Farmers'  Beview,  Jan.  20, 1881.  Beprint  Amer.  Naturalist,  April,  1881,  xv, 
pp.  322-323.    Indiana  Farmer,  AprU  15, 1881.) 

—  Agricnltnral  advancement  in  the  United  States.  Beprint^ 
entitled  "Agricultural  advancement  in  the  United  States.^'  Ad- 
dress at  the  organization  of  the  American  Agricultural  Association, 
December,  1879. 

(Joam.  Amer.  Agrio.  Assoc.;  April,  1881,  i,  pp.  47-^>4.) 

Acoonnt  of  the  measures  adopted  by  the  governments  of  England,  (rer- 
many,  and  France  for  the  promotion  of  agriculture ;  criticism  of  the  U.  S. 
Department  of  Agriculture  and  suggestions  for  its  reorganization;  how  the 
present  association  can  do  its  work  best. 

—  The  Periodical  Cicada,  alias  "  Seventeen-year  Locust.^ 

(Amer.  Naturalist,  June,  1881,  xv,  pp.,  479-482,  Fig.  1.) 

—  A  new  species  of  oak  Goccid,  mistaken  for  a  gall. 

(Amer.  Naturalist,  June,  1881,  xpr,  p.  482.) 

Description  of  Kerme$  galliformUf  n.  sp.,  occurrirg  on  Quereua  palustrit  in 
the  southern  and  central  U.  S. ;  the  Coccid  often  infested  by  a  parasitic  Lep- 
idopter,  Suclemensia  haueitella, 

—  The  "  Water-weevil  ^  of  the  rice  plant. 

(Amer.  Naturalist,  June,  1881,  xv,  pp.  482-483.) 

Beasons  for  presuming  that  the  '^  maggot ''  of  rice-fields  is  the  larra  of  Xii- 
torlwptrui  iimpUx;  habits  and  seasons  of  appearance.      i 

The  impregnated  egg  of  Phylloxera  vasiatrix. 

(Amer.  Naturalist,  June,  1881,  xv,  pp.  483-484.) 

Establishment  of  the  author's  prediction,  made  in  1875,  that  the  impreg- 
nated egg  of  Phylloxera  vasUUrix  would  be  found  to  hatch  in  the  same  season 
in  which  it  was  laid. 


•   Works  on  North  American  Micro-lepidoptera. 

(Amer.  Naturalist,  June,  1881,  xv,  pp.  484-^486.) 

Beview  of  Lord  Walsingham's  [T.  de  Grey's]  "Illustrations  of  typical 
specimens  of  Lepidoptera  heterooera  .  .  •  pt.  4,"  and  of  his  **PterophoriitUB 
of  Califomia  and  Oregon  ; "  discussion  of  the  new  genera  erected  therein. 

Moths  mistaken  for  Aletia. 

(Amer.  Naturalist,  June,  1881,  xy,  pp.  486-487.) 

Scale  insect  on  raspberry. 

(Amer.  Naturalist,  June,  1881,  xy,  p.  487.) 

Specific  value  of  Apartura  aliciaj  Edw. 

(Amer.  Naturalist,  June,  1881,  xy,  p.  487.)  ^ 

The  caterpillar  nuisance.    How  to  suppress  it. 

(EYcning  Star  [Washington,  D.  C],  24th  June,  1881.  Amer.  Naturalist, 
Sept.,  1881,  XV,  pp.  747-748,  fig.) 
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EiLEY,  Ghables  Y.— Plant-feeding  habits  of  predaceoos  beetles. 

(Amer.  Naturalist,  April,  1881,  xv,  pp.  325-327.) 

Brings  together  varioas  testimonies  to  prove  that  certain  CarMdcB  and  Coe- 
cinellida  fSeed  upon  vegetal  matter,  referring  to  published  artioles  on  the  sub- 
ject. 

Kotes  on  PapUio  phUenor. 

(Amer.  Naturalist,  AprU  1881,  xv,  pp.  327-329,  Fig.  1-3.) 
Describes  egg  and  newly-hatched  larva;  figures  imago,  larva,  and  pupa; 
notes  on  distribution  and  food-plant  (Arisiolochia,)  '  I 

Larval  habits  of  Bee-flies. 

(Amer.  Naturalist,  June,  1881,  zv,  pp.  438-447,  pi.  6.) 

Extract  fh>m  chap.  13  of  2drept.  U.  S.  Entom.  Commission.  Parasitism  of 
larvsQ  of  Triodite$muB  and  Systowhua  oreas  on  eggs  of  Camuuln  pelludda  ;  review 
of  prevloas  knowledge  of  the  larval  history  of  Bombyliidas^  with  references  to  the 
several  accounts  of  observations ;  description  of  larvss  and  pupse  of  T.  m,u$ 
and  S,  oreas,  and  figures  of  these  and  of  the  images. 

^— —    Additional  notes  on  the  Army  worm^  Leucania  unipuncta. 

(Proc.  Amer.  Assoc.,  Ad  vane.  Sci.  for  1881.xxix,p.640.) 
Revision  of  views  set  forth  in  op.  cit.  for  1876, 1877,  v.  25,  pt.  2,  p.  279 :  num- 
ber of  annual  generations  two  to  several,  according  to  latitude ;  both  larva 
and  imago  hibernate,  probably  pupa  also ;  the  insects  may  occur  in  destruc- 
tive numbers  from  natural  increase  or  from  immigration ;  they  breed  natur- 
ally in  all  old,  neglected  fields ;  dry  seasons  favorable  to  the  increase  of  the 
insects  in  the  following  year. 

Some  recent  practical  results  of  the  cotton  worm  inquiry  ly 

the  IT.  S.  Entomological  Commission. 

(Proc.  Amer.Assoc.  Advanc.  Sci.,  1881,  xxix,  p.  642.) 

Statement  of  principles  established  in  the  natural  history  of  AleUa  argilla- 
cea,  which  have  a  practical  bearing ;  the  best  poisons  for  the  insects  are  Paris 
green,  London  purple,  pyrethrum,  and  oils ;  methods  of  applying  these  poi- 
sons. 

The  hitherto  unknown  life-habits  of  two  genera  of  bee-flies, 


bombyliidsB. 

(Proc.  Amer.  Assoc.  Advance.  Sci.,  1881,  xxix,  pt.  2,  p.  649.) 

—  Lepidopterological  notes. 

(Papilio,  July,  1881,  i,pp.  106-110.) 

From  advance  sheets  of  Bulletin  6,  U.  S.  Entom.  Commission.  Synonymical 
and  biological  notes,  with  references  to  literature  concerning  PluaUi  braasiop^ 
Goriyna  niieUif  Anomis  xyliruif  Pempelia  groasularicBf  Penihina  viHvarana,  En^ 
demis  hotrana,  Euryptychiasaligneana,  Bedya  acudderianaf  Anchyloptra  fragarUB, 
Tortrix  Cinderella  and  T.  malivorana  and  T.  vacciniivorana,  Teraa  oxyooocanaf 
Oeta  compta  and  Tinea  pustulella  and  Deiopeia  aurea-Oeta  punctella;  describes 
eggs  of  Terae  oxycoccana  and  Oeta  punctella, 

—  The  Pqriodical  Cicada,  alias  "  Seventeen-year  Locust." 

(Farmers'  Beview,  June  16,  1881.) 

Statement  of  localities  in  which  Cicada  septemdeoim  Linn  will  occur  in  1881, 
and  also  of  those  in  a  thirteen-year  race  {trcdecim  Biley)  will  appear. 
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Bust,  Chasles  Y. — Locusta  and  Locusts.  A  letter  from  Professor  G. 
Y.  Biley.  The  head  of  the  Fnited  States  Entomological  Commis- 
sion explains  the  difference  between  the  periodical  Cicada  and  the 
trae  Locust:  thirteen- and  seventeen-year  broods:  no  especial  cause 
for  alarm  this  year. 

(New  York  Tribime,  Jane  22,  1881.) 

Popnlar  confusion  of  inaecte  having  very  di£ferent  habits  nnder  the  term 
"  locust."  Comparatiye  account  of  Cioada  »eptemdecim  with  Caloptenus  tpreius. 
No  cause  for  the  alarm  as  to  true  locust  depredations.  Becommendation  of  a 
system  of  observations  and  warnings  by  the  Government. 

The  Eocky  Mountain  Locust,  alias  Western  Grasshopper. 

(American  Agriculturist,  July,  1881,  vol.  xl,  p.  283, 284,  flg.  1-6.) 

Popular  condensed  statement  of  habits  and  remedies  for  Cahptenui  tpretus, 

A  remarkable  case  of  retarded  development. 

(Scientific  Amerioan,  Aug.  20, 1881.) 

Preservation  of  eggs  of  Caloptenua  ipretua  unhatched  for  more  than  four 
years  by  their  burial  in  a  cool,  moist  and  almost  air-tight  place,  at  Manhat- 
tan, Kansas,  1876-1881 ;  influence  of  temperature  on  accj^leration  and  retar- 
dation of  development. 

The Bocky  Mountain  Locust,  alias  Western  Grasshopper. 

(Amer.  Agriculturist,  July,  1881,  Fig.  1-6.) 

Dimorphism  in  Cyniptda. 

(Amer.  Naturahst,  July,  1881,  xv,  p.  566.) 

Claim  of  priority  in  proof  of  dimorphism  in  Cynipida  in  N.  A. ;  reference  to 
previous  views  of  Walsh  and  Bassett;  extract  from  H.  Adler's  ''t]her  den 
Generationswechsel  der  Eichen-Qallwespen"  (Zeitschr.  fiir  wiss.  Zool.,  Feb., 
1881,  Bd.  35,  p.  151  — ),  comprising  a  list  of  the  19  specimens  in  which  the 
occurrence  of  dimorphic  forms  has  been  proven. 

Blq^haroceridoB. 

(Amer.  Naturalist,  July,  1881,  xv,  p.  567-568.) 

Account  of  various  investigations  into  the  natural  history  of  BU^haraoerida  ; 
description  of  the  larvse  and  pnp». 

The  cultivation  of  Pyrethrum  and  manufacture  of  the  pow- 
der. 

(Amer.  Naturalist,  July,  Sept.,  and  Oct.,  1881,  pp.  560-572;  pp.  744-746;  and 
pp.  817-^19.) 

Covering  of  egg-puncture  mistaken  for  Darthma. 

(Amer.  Naturalist,  July,  1881,  xv,  p.  574.) 

In  the  collection  of  Asa  Fitch  the  white  and  ribbed  waxy  material  cover- 
ing the  egg-punctures  of  Ei^hophyllum  hinotatum  are  labeled  as  Dartheaia 
vUfurtU  and  D.  oeUutri,  It  is  doubtful  whether  any  such  species  were  de- 
scribed by  Fitch. 

Supposed  Army- worm  in  New  York  and  other  Eastern  States. 

(Amer.  Naturalist,  July,  1881,  xv,  pp.  574-577.) 

Ravages  of  Nephelodea  violan$  and  Cramhui  vulgivagellus,  in  New  Jersey, 
Long  Island,  and  Northern  New  York — ^natural  history,  vernacular  name,  and 
detailed  description  of  larva  of  the  former  species. 
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BiLEY,  Charles  Y.— Classification  of  the  mites. 

(Amer.  Nataralist,  July,  1881,  xy,  pp.  577-678.) 

Abstract  of  letter  from  Dr.  G.  Haller,  in  which  he  states  that  Aoaa 
have  three  pairs  of  maxiUsy  a  tme  labiam  with  palpi,  two  pairs  of  abdo 
nal  and  [two  pairs  of]  cephalothoracic  legs ;  he  does  not  consider  that  i 
belong  to  the  Ara6kn\i4i^  bat  believes  they  are  much  more  nearly  allied 
the  Cnwtooea,  and  mnst  form  a  fifth  class  of  ArfknupodA^  equivalent  to  C\ 
taoeOf  Mffriapoda,  Arachnida,  and  Hexapoda. 

Farther  notes  on  the  pollination  of  Yucca  and  on  Pronuba  a 

Ptodoxus. 

(Proc.  Aroer.  Assoc.  Advanc  Sci.,  1881,  xzix,  pt.  2,  pp.  617-639,  Fig.  1- 

Separate.    (Further  notes  [etc.]) 

[Salem,  July,  1881,]  pp.  1-23,  Fig.  1-16.) 

Recapitulation  of  observed  facts  concerning  Promuba  jfuoeanlla  and  its  ( 
nection  with  the  pollination  of  Yucca;  describes  and  figures  the  generic 
specific  characters  of  Pronuba,  P,  jfuooaBella,  P,  maoulata  n.  sp.,  Prodaxui, 
dedpietu,  P,  intermedUu  n.  sp.,  P.  margiiuUuB  n.  sp.,  P,  dnereuM  n.  sp.,  P.  a 
C0IM  n.  sp.,  Hyponomeuia,  H,  malinellay  H,  mulUpunetella;  establishes  and  ci 
acterizes  the  new  family  Prodoxida  {Uneina)  for  Pronuba  and  Prodoxus; 
cusses  the  structure  of  the  ovipositor  in  lepidoptera,  and  the  habits  and  ft 
tions  of  Pronuba  yuooasella  and  Prodoxui  deoiptem;  proposes  to  restrict 
prior  trivial  name  quinquitpunctella  [proposed  for  a  Yponomeuta']  to  that  f 
of  Prodoxus  decipiens  which  it  proves  to  be,  and  cites  the  trivial  name|M 
doxica  [used  without  description]  as  a  synonym  of  P.  dedpien$, 

The  periodical  Cicada. 

(Amer.  Agriculturist,  Aug.,  1881,  Fig.  1-6.) 

—    BlepharoceridoB. 

(Amer.  Naturalist,  Sept.,  1881,  xv,  p.  748.) 

Records  the  discovery,  by  J.  Q.  Adams,  of  pup®  and  images  of  Blepki 
ceridcB  at  Watertown,  N.  T. 

Bemarkable  case  of  retarded  development. 

(Amer.  Naturalist,  Sept.,  1881,  xv,  pp.  748-749.) 

Eggs  of  CaloptenuB  Bpretut,  buried  about 25  cm.  underground,  remained 
hatched  and  alive  for  four  and  one-half  years,  at  Manhattan,  Kansas,  \ 
hatched  upon  being  exhumed, 

The  Hessian  fly. 

(Amer.  Naturalist,  Sept.,  1881,  xv,  p.  750.) 

Report  of  extensive  damage  done  by  Ceddomyia  destructor  in  lUinoii  i 
Missouri;  abundance  of  this  insect  in  the  Western  [prairie]  States. 

The  genuine  Army-worm  in  the  West. 

(Amer.  Naturalist,  Sept.,  1881,  xv,  p.  750.) 

A  new  imported  enemy  to  clover. 

(Amer.  Naturalist,  Sept.,  1881,  xv,  pp.  750-751.) 

Trifolium  injured  by  PhytanomuM punctatua  at  Barridgton,  N.  Y.,  in  July,  If 

Another  enemy  of  the  rice  plant. 

(Amer.  Naturalist,  Sept.,  1881,  xv,  p.  751.) 

Oryza  «atlva  greatly  injured  in  Georgia,  in  the  summer  of  1881,  by  the  la 
of  Laphjfffma  frugiperda. 
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Riley,  Charles  Y. — ^Lepidopterological  notes. 

(Amer.  Naturalist,  Sept.,  1881|  xy,  pp.  751-752.) 

Notes  on  Mgeria  aoemi,  Hjfphamtria  texior,  Callimarpha  fulvioo$ta,  Samia  oo- 
koMOf  Cdllo9amia  angut^fera^  Celoma  renigera  and  Pro^imi^  autiumnaliB, 

Notes  on  Hydrophiltu  iriangula^ia. 

(Amer.  Naturalist,  Oct.,  1881,  xv,  pp,  814-617,  Fig.  1-2.) 
Notes  on  the  life-history  of  ^.  triangularis:  figures  eggs,  egg-cases,  larva, 
papa,  and  imago. 

-  Migration  of  plant-lice  firom  one  plant  to  another. 

(Amer.  Naturalist,  Oct.,  1881,  xy,pp.  819-820.) 
Review  and  indorsement  of  Lichtenstein's  views. 

.  The  Chinch  Bug. 

(Amer.  Naturalist,  Oct.,  1881,  xv,  pp.  820-821.) 

Notice  of  Thomas's  predictions,  and  of  the  occurrence  of  Blissus  Uucoftenu 
on  rice  and  '^  sand  oats." 

-  The  Permanent  Subsection  of  Entomology  at  the  recent  meet- 


ing of  the  A.  A.  A.  S. 

(Amer.  Naturalist,  Nov.  and  Dec.,  1881 :  xv,  pp.  909-912 ;  and  pp.  1008-1011. ) 

The  new  imported  clover  enemy. 

Habits  of  Phytanomtis  punetatuSf  and  of  other  species  of  the  genus. 
(Amer.  Naturalist,  Nov.,  1881,  xv,  pp.  912-914.) 

—  Crambus  vulgivagellus.    (Description  of  its  eggs.) 

(Amer.  Naturalist,  Nov.,  1881,  xv,  pp.  914-915.) 

—  [Address  delivered  4  Nov.,  1881,  at  the  cotton  convention  held 
in  Atlanta,  Ga.,  2  Nov.,  1881.J  (XJ.  S.  Department  of  Agriculture.) 
Address  of  Hon.  G^o.  B.  Loring,  Commissioner  of  Agriculture,  and 
other  proceedings  of  the  cotton  convention  [etc.],-  Wash.,  1881,  pp. 
19-35. 

Beneficial  and  injurious  influence  of  insects ;  methods  of  counteracting  in- 
jurious insects ;  ravages  and  natural  history  of  and  search  for  means  against 
Aletia  wgUlaota ;  improved  methods  and  contrivances  for  the  application  of 
poisons  to  plants ;  discussion  on  the  address. 

Larval  habits  of  Sphenophori  that  attack  corn. 

(Amer.  Naturalist,  Nov.,  1881,  xv,  pp.  915-916.) 

Mentions  several  species  of  Sphenophorun  ii^urious  to  maize  plants  in  dif- 
ferent parts  of  the  United  States ;  habits  and  ravages  of  8,  robustus. 

Effect  of  drought  on  the  Hessian  fly. 

(Amer.  Naturalist,  Nov.,  1881,  xv,  p.  916.) 

Hot  and  dry  weather  dries  up  and  kills  Ceddomyia  des^icc/or  and  its  parasites. 

Betarded  Development  in  Insects. 

(Amer.  NaturaHst,  Dec,  1881,  xv,  pp.  1007-1008.) 

Eggs  of  Calopienu9  tpreha  retained  their  vitality  four  and  one-half  years 
under  abnormal  environment,  and  then  hatched  on  exposure  to  normal  en- 
vironment ;  speculations  on  the  cause  of  the  phenomena  of  retardation  of 
development. 


124      REPOBT  OF  ASSISTANT  DIBECTOR  OF  NATIONAL  MUSEUM. 

EiLEY  Ghables  V. — ADother  herbivorous  Ground-beetle. 

(Amer.  Naturalist,  Deo.,  1881,  xv,p.  1011.) 

Aniiodaetylus  oonfuaua  iDjoring  strawberry  plants  in  Califomia. 

A  disastrous  sheep  parasite. 

(Amer.  Naturalist,  Deo.,  1881,  xv,  p.  1011.) 

Triehodeotet  ovU  doing  great  injury  to  floeks  of  sheep  in  niinoiB. 

Resistance  of  grape-vines  to  Phylloxera  in  sandy  soiL 

(Amer.  Naturalist,  Deo.,  1881,  xv,  pp.  1019-1013.) 

Locusts  in  the  West  in  1881. 

(Amer.  Naturalist,  Deo.,  1881,  xv,  p.  1013.) 

The  Chinch  Bug. 

(Amer.  Agriculturist,  November,  1881,  vol.  xl,  p.  476,  fig.  1-3;  ibid,,  Decem- 
ber, 1881,  voL  xl,  p.  515,  fig.  1-4.) 

Destructive  powers,  food-plants,  characters,  habits,  natural  history,  meteor- 
ological conditions  affecting,  natural  enemies  of,  and  means  of  coping  with 
jBli89u$  leuoopieruif  Say.  Describes  as  enemies  Anthoooris  insidio»u8f  Harpacior 
ciftottM,  and  Ny%iuB  destructor;  also  some  false  or  bogus  chinch  bugs.  Lays 
stress  on  value  of  irrigation. 

Peach  Tree  Bark-borer.    Important  note  from  Professor  0.  V. 

Eiley. 

(Rural  New  Yorker,  Dec.  24, 1881.) 

Account  of  ii^uries  to  peach  trees  of  a  beetle,  PhloiotrihuB  liminaris,  Harr. 

Shufeldt,  E.  W.,  M.  D.— The  Claw  on  the  Index  Finger  of  the  Oa- 
th artidae. 

(Amer.  Naturalist,  November,  1881,  xv,pp.  906-908.) 

An  important  osteological  paper  based  upon  material  in  the  coUection  of 
the  National  Museum. 

On  the  Ossicle  of  the  Antibranchium  as  found  in  some  of  the 

North  American  Falconidse. 

(BulL  Nutt.  Om.  Club.,  Oct.,  1881,  vol.  vi,  pp.  197-203.) 
An  important  osteological  paper  based  chiefly  on  material  contained  in 
the  National  Museum  collection. 

Ward,  Lesteb  F. — ^Evolution  of  the  Chemical  Elements. 

(Popular  Science  Monthly,  February,  1880,  pp.  52&-639.) 

A  discussion  of  the  theory  of  development  as  applied  to  the  elements  and 

consideration  of  the  facts  recently  revealed  by  spectrum  analysis  seeming  to 

favor  the  theory. 
Previously  read  before  the  Philosophical  Society  of  Washington. 

Incomplete  Adaptation  as  illustrated  by  the  History  of  Sex  in 

Plants. 

(Amer.  Naturalist,  February,  1881,  pp.  89-95.) 

Read  before  the  Biological  Section  of  the  American  Association  for  the  Ad- 
vancement of  Science  at  Boston  August  27,  1880. 

The  paper  shows  that  there  exist,  in  nearly  all  departments  of  the  vege- 
table kingdom,  successive  degrees  to  which  the  process  of  sexual  differentia- 
tion has  attained,  and  that  in  many  cases  there  are  obvious  indications  that 
this  process  is  still  going  on. 
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Wabd,  Lesteb  F.— Pre-Sodal  Man. 

(Abstract  of  TransactionB  of  the  Anthropological  Society  of  Washington, 
for  the  years  ending  January  20, 1880,  and  January  18, 1881,  pp.  68-71,  being 
the  abstract  of  a  paper  read  before  the  Society  April  20, 1880.) 

The  anatomical  characters  distingnishing  the  hnman  form  fbom  that  of  the 
most  highly  developed  anthropoids  are  ennmerated,  and  the  several  physical 
caoses  considered  which  seem  to  have  been  most  potent  in  securing  their  de- 
Telopment. 


Savage  and  Civilized  OrthoSpy. 

(Loc.  cit.,  pp.  106-111  being  the  abstract  of  a  paper  read  before  the  Society 
December  21,  1880.) 

This  paper  consisted,  principally,  of  remarks  and  strictures  on  the  first 
chapter  of  the  Introduction  to  the  Study  of  Indian  Languages,  by  J.  W.  Powell, 
Ph.  D.,  Director  of  the  Bureau  of  Ethnology,  which  treats  of  the  pronuncia- 
tion of  Indian  and  other  languages. 

-  Politico-Social  Functions. 

(Penn.  Monthly.  May,  pp.  321-336.  Bead  before  the  Anthropological  So- 
ciety of  Washington  March  15,  1881.) 

The  right,  power,  and  duty  of  society  to  regulate  its  own  operations  are 
argued,  and  the  progress  which  has  taken  place  toward  this  end  in  various 
eonntries  is  reviewed. 

Field  and  Closet  Notes  on  the  Flora  of  Washington  and 
Vicinity. 

(Bulletin  of  the  Philosophical  Society  of  Washington,  1881,  vol.  iv,  pp.  64- 
119.    Bead  before  the  Society  January  22, 1881.) 

The  paper  embraces,  among  other  sub-titles,  a  Compariion  of  Flora  of  1830, 
wiik  that  of  1880;  a  description  of  the  Localities  of  Spedal  Interest  to  the  Bot- 
anist; a  consideration  of  the  Flowering-time  of  I%ints  ;  a  Statistical  View  of  the 
Flora  as  compared  with  other  flor&s;  an  enumeration  of  the  most  Abundant 
Species;  a  statement  of  the  most  approved  Classification  Adopted  by  botanists; 
remarks  on  Common  Names,  and  a  Summary  by  Orders  and  larger  groups  of  the 
number  of  genera  and  species  found  growing  in  the  vicinity  of  Washington. 

White,  Ghables  A.,  on  certain  Cretaceous  fossils  from  Arkansas  and 
Colorado. 

(Froc.  U.  S.  N.  M.,  iv,  p.  136-139.    1  pi.) 


n.-PAPERS  BY  INVESTIGATORS  NOT  OFFICERS  OF  THE  MUSEUM. 

Beitoiee,  Capt.  Charles,  U.  8.  A.— Notes  on  Salmonidae  of  the  Up- 
per Golambia. 

(Proc.  U.  S.  N.  M.,  iv,  pp.  81-87.) 

Bbbwster,  William. — ^Notes  on  some  Birds  from  Arizona  and  New 
Mexico^  with  a  description  of  a  supposed  new  Whip-poor-will. 

(Bull.  Nutt.  Om.  Club,  April,  1881,  vol.  vi,  pp.  65-73.) 
AnUrostomus  vooiferus  arizonm,  var.  nov.  (p.  69),  is  based  partly  on  tlie  ex- 
amination of  specimens  contained  in  the  collection  of  the  National  Mr  seum. 
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Brewster,  William. — Critical  notes  on  a  Petrel  new  to  North  America. 

(Bull.  Nutt.  Orn.  Club,  April,  1881,  voL  vi,  pp.  91-07.) 
A  specimen  of  an  (Ettrelata  captnred  alive  in  a  plowed  field  at  Monnt  Mor- 
ris, Livingston  County,  New  York,  was  identified  by  Mr.  Brewster  by  com- 
parison with  the  type  specimen  in  the  National  Museum,  as  (E,  gularit 
(Peale). 

On  the  affinities  of  certain  PolioptilaB,  with  a  description  of  a 

new  species. 

(Bull.  Nutt.  Orn.  Club,  April,  1881,  vol.  vi,  pp.  101-107.) 

Based  largely  on  specimens  in  the  collection  of  the  National  Museum, 
among  which  are  the  types  of  P.  oalifamka  Brewst.,  sp.  nov.  (p.  103). 

Collins^  Capt.  J.  W. — Gill-nets  in  the  cod  fishery :  A  description  of 
the  Norwegian  cod  nets,  with  directions  for  their  use^  and  a  history 
of  their  introduction  into  the  United  States. 

(BuU.  U.  S.  F.  C,  1881,  voL  i,  pp.  1-17, 12  pi.) 

Endlich,  F.  M. — An  analysis  of  water  destructiye  to  fish  in  the  Oolf  of 
Mexico. 

(Proc.  U.  S.  N.  M.,  iv,  p.  124.) 

Fablow,  W.  G. — ^Report  on  the  contents  of  two  bottles  of  water  from 
the  Gulf  of  Mexico ;  forwarded  by  the  Smithsonian  Institution. 

(Proc.  U.  S.  N.  M.,  iv,  p.  234.) 

Garman,  Samuel. — Synopsis  and  descriptions  of  the  American  Rhino- 
hatidoB. 

(Proc.  U.  8.  N.  M.,  1880,  iu,  pp.  516-623.) 

Gill,  Theodore. — ^Note  on  the  Latiloid  genei*a. 

(Proc.  U.  S.  N.  M.,  1881,  iv,  pp.  162-164.) 

Glazier,  W.  C.  W.,  Assistant  Surgeon,  M.  H.  S. — On  the  destruc- 
tion of  fish  by  polluted  waters  in  the  Gulf  of  Mexico. 

(Proc.  U.  8.  N.  M.,  iv,  pp.  126-127.) 

GuRNBY,  John  Henry. — ^Note  on  Onychotes  grueberi,  Eidgway. 

(The  Ibis  (London),  July,  1881,  4tli  ser.,  vol.  v,  pp.  396-398,  pi.  xii.) 

This  article  and  the  fine  plate  accompanying  it  is  based  on  the  two  type 
specimens  in  the  U.  S.  National  Museum  collection,  the  only  examples  of  the 
species  known  to  exist. 

Harger,  Oscar. — Report  on  the  Marine  Isopoda,  of  New  England, 
and  adjacent  waters. 

(Rept.  U.  8.  Comra.  Fish  and  Fisheries,  part  vi,  pp.  297-462,  plates  i-:wii). 

^'The  following  paper  includes  the  species  of  Isopoda  at  present  known  to 
inhabit  the  coast  of  New  England  and  the  adjacent  region,  as  far  as  Nova 
Scotia  on  the  north  and  New  Jersey  on  the  south."  This  is  a  very  complete 
account  of  all  the  New  England  Isopods  known  up  to  the  date  of  publication, 
full  descriptions  being  given  of  all  the  families,  genera,  and  species,  and  de- 
tailed figures  of  all  the  species.  Fourteen  families,  34  genera,  and  46  species 
are  described ;  of  these  one  genus  and  one  species  {Syacenua  infelix)  are  new. 
An  account  of  the  geographical  distribution  of  the  species  described  is  given, 
followed  by  a  table  illustrating  their  geographical  and  balthymetrical  range 
in  detail,  and  a  list  of  the  authorities  quoted. 


B£PORT  OF  ASSISTANT  DIBECTOB  OF  NATIONAL  MUSEUM.      127 

Hay,  0.  Pd— On  a  collection  of  fishes  from  eastern  Mississippi. 

(Pioo.  U.  S.  N.  M.,  1880,  lii,  pp.  48S-^15.) 

The  following  new  species  are  described :  Ammocrypta  gelida,  Sadroptenu 
tpiUmani^  Nanottoma  eleganSf  PcBoiUchihys  artesicc,  P.  saxattlUf  VaWanHacihlarO' 
toma,  Micraperca  prcdUariB,  Albumop9  tamrooq^haluSy  Alhumops  longiro9tris,  Hem- 
itremia  maculata,  Luxilus  ehicka»aventi8f  Opwpctodva  (n.  g.)  endUm,  Minnilus 

Henshaw,  H.  W. — On  Podiceps  ocoidentalis  and  P.  clarkiu 

(BuU.  Nutt.  Om.  Club,  Oct.,  1881,  vi,  pp.  214-218). 

A  critical  comparison  of  the  aboye-named  forms,  based  chiefly  on  speci- 
mens^ the  collection  of  the  National  Musenm. 

LiGESSOLL,  Ebnest. — On  the  fish  mortality  in  the  Gulf  of  Mexico. 

(Proc.  U.  8.  N.  M.,  iv,  pp.  74-80.) 

Johnson,  S.  H. — ^Notes  on  the  n^ortality  among  fishes  of  the  Gnlf  of 
Mexico. 

(Proc.  U.  S.  N.  M.,  iv,  p.  205.) 

Jordan,  David  S. — ^Description  of  a  new  species  of  Garanx  {Caranx 
Beani)^  from  Beanfort,  North  Carolina. 

(Proc.  U.  S.  N.  M.,  1880,  iii,  pp.  486-488.) 

Jordan,  David  S.,  and  Ghables  H.  Gilbert. — Description  of  a  new 
species  of  ITemichihys  {Nemichthya  avocetta)^  from  Puget  Sound. 

(Proc.  U.  8.  N.  M.,  1880,  iu,  pp.  409-410.) 

Description  of  a  new  species  of  Paralepis  {Paral^is  coruscana)^ 

from  the  Straits  of  Jaan  de  Fnca. 

(Proc.  U.  8.  N.  M.,  1880,  iii,  pp.  411-413.) 

List  of  the  fishes  of  the  Pacific  coast  of  the  United  States,  with  a 

table  showing  the  distribution  of  the  species. 

(Proc.  tJ.  8.  N.  M.,  1880,  iii,  pp.  452-458.) 

On  the  generic  relations  ofBeUme  exili8  Girard. 

(Proc.  U.  8.  N.  M.,  1880,  iii,  p.  459.) 

Notes  on  a  collection  of  fishes  from  Utah  Lake. 

(Proc.  U.  8.  N.  M.,  1880,  iii,  pp.  459-465. 

Description  of  a  new  species  of  **Rock  Fish'^  {Sebastickthys 

chrysameUis)  firom  the  coast  of  California. 

(Proc.  U.  8.  N.  M.,  1880,  iii,  pp.  465-466.) 

— -  Notes  on  the  fishes  of  the  Pacific  coast  of  the  United  States. 

(Proc.  U.  8.  N.  M.,  iv,  pp.  29-70,  Apr.  13-30,  1881.) 

Description  of  Sehastichthys  mystinus. 

(Proc.  U.  8.  N.  M.,  iv,  pp.  70-72.) 

Description  of  a  new  species  of  Ptychochilw  {Ptychochilju  Ear- 


fardi)  from  Sacramento  Biver. 

(Proc.  U.  8.  N.  M.,  iv,  pp.  72-73.) 

—  Kote  on  Baia  inomata'. 

(Proc.  U.  8.  N.  M.,  iv,  pp.  73-74.) 
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Jordan,  David  S.,  and  Pierre  L.  Jout.  Check  list  of  daplicates 
of  fiAes  from  the  Pacific  coast  of  North  America,  distributed  by 
the  Smithsonian  Institution  in  behalf  the  United  States  National 
Museum,  1881. 

(Proo.  U.  S.  N.  M.,  iv.,  pp.  1-18.) 

La^wrenge,  George  N. — Description  of  a  new  subspecies  of  LoxigiUa 
fix)m  the  island  of  St.  Christopher,  West  Indies. 

(Proo.  U.  S.  N.  M.,  iv,  p.  204.) 

Loxigilla  portaricenHB  var.  grandia^  types  in  collection  of  the  National  Ma- 
8eam« 

LocKiNGTON,  W.  N. — ^Description  of  a  new  species  of  {Prianottts  ste- 
phanophrya)  from  the  coast  of  California. 

(Proa  U.  S.  N.  M.,  1880,  iii,  pp.  529-532.) 

Description  of  a  new  genus  and  species  of  Cottidce. 

(Proc.  U.  S.  N.  M.,  iv,  pp.  141-144. )^C%itoiiohM  iMgacephaliM,) 

MoB^AY,  Charles  L. — A  review  of  the  genera  of  the  family  Centrar- 
chidcBy  with  a  description  of  one  new  species. 

(Proc.  U.  S.  N.  M.,  iv,  pp.  87-93.) 

MooRE,  M.  A. — ^Fish  mortality  in  the  Gulf  of  Mexico. 

(Proc.  U.  S.  N.  M.,  iv,  pp.  125-126.) 

Porter,  Joseph  Y.,  Assistant  Surgeon,  U.  S.  A.— On  the  destruc- 
tion of  fish  by  poisonous  water  in  the  Gulf  of  Mexico. 

(Proc.  U.  8.  N.  M.,  iv.,  pp.  121-123.) 

Btder,  J.  A. — Preliminary  notice  of  the  more  important  scientific  re- 
sults obtained  from  a  study  of  the  embryology  of  fishes. 

(Bull.  U.  S.  F.  C,  i,  pp.  22-23.) 

Notes  on  the  development,  spinning  habits,  and  structure  of  the 

four-spined  stickleback. 

(BuU.  U.  8.  F.  C,  i,  pp.  24-29.) 

Development  of  the  Spanish  mackerel  {Cyhium  nuiculatufn). 

(Bull.  U.  S.  F.  C,  i,  pp.  135-173,  4  pi.) 

On  the  retardation  of  the  development  of  the  ova  of  the  shad, 


{Alosa  sapidissima)^  with  observations  on  the  egg-fungus  and  bac- 
teria. 

(BuU.  U.  S.  F.  C,  i,  pp.  177-190.) 

—   A  contribution  to  the  development  and  morphology  of  the  Lo- 


phobranchiates — {Hippocampus  anttquorum^  the  sea  horse). 

(BuU.  U.  S.  F.  C,  i,  pp.  191-199,  1  pi.) 

SCLATER,  P.  L. — Remarks  on  the  recently  described  parrots  of  the 
genus  Chrysotis. 

(The  Ibis  [London],  July,  1881,  4tli  ser.,  v,  pp.  411-414.) 

Based  in  part  upon  National  Museum  Specimens.  \ 
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SHOKBfAKEBy  Oeobge.— Abundance  of  the  Hermit  Thrush  in  Winter 
near  Washington,  D.  0. 

(BalL  Nutt.  Orn.  CluJ>,  April,  1881,  vol.  vi,  pp.  113, 114.) 

A  specimen  of  the  aboye-named  species  was  obtained  January  1,  the  mer- 
cary  registering  — 14°,  and  is  now  in  the  National  Maseum  collection.  The 
species  was  quite  common  during  the  coldest  weather  of  the  severe  winter  of 
188a-'81. 

Smith,  Eosa. — ^Description  of  a  new  gobioid  fish  {Othonops  eos)^  from 
San  Diego,  California. 

(Proc.  U.  S.  N.  M.,  iv,  pp.  19-21.) 

Synonym  of  Typhlogohiu*  oaiyomientit  Steind. — See  Proc,  iv,  140. 

Description  of  a  new  species  of  Oobiesox  (Oohiesox  rhessodon)^ 

from  San  Diego,  California. 

(Proc.  U.  S.  N.  M..  iv,  pp.  140-141.) 

Smith,  S.  I. — ^Preliminary  notice  of  the  Crustacea  dredged,  in  64  to 
325  fathoms,  off  the  south  coast  of  Kew  England  by  the  United 
States  Fish  Commission  in  1880. 

(Proc.  U.  8.  N.  M.,  1880,  iii,  pp.  413-452.) 

An  enumeration  of  the  principal  Crustacea  obtained  by  the  United  States 
Fish  Commission,  in  1880,  from  the  inner  edge  .of  the  Gulf  Stream  slope, 
south  of  Newport,  R.  I.,  with  notes  on  the  previously-known  species  and  de- 
scriptions of  one  new  genus  and  fourteen  new  species.  Four  additional 
species  are  mentioned  as  new  without  descriptions.  The  total  number  of 
species  recorded  is  50.  The  paper  closes  with  a  table  showing  the  geo- 
graphical and  bathymetrical  range  of  the  species. 

Stone,  Livingston.— Mortality  of  McCloud  Eiver  Salmon  in  1881. 

(BuU.  U.  8.  F.  C,  i,  p.  134.) 

VEBBtLL,  A.  E. — The  Cephalopods  of  the  Northeastern  Coast  of  America. 
Part  n.  The  Smaller  Cephalopods,  including  the  "  Squids  "  and 
Octopi,  with  other  allied  forms. 

(Trans.  Conn.  Acad.  Arts  and  Sci.,  1881,  vol.  v,  pp.  259-424,  plates  2f5-56.) 
This  '^  is  a  monographic  revision,  with  descriptions  and  figures  of  all  the 
species.  A  considerable  amount  of  anatomical  work  is  also  introduced. 
Most  of  the  species  had  previously  been  noticed  in  different  articles  in  the 
American  Journal  of  Science.  Among  those  not  previously  described  are 
Chirotrutkis  laoertosaf  BrachioteuthiB  Beaniif  gen.et.  sp.  nov.,  Jioaaia  megapiera, 
A  new  genus  (StoloteuthiB)  has  also  been  established  for  Sqnola  leucop- 
tera  V." 


—  New  England  Annelida.    Part  i.    Historical  sketch,  with  an- 
notated lists  of  the  species  hitherto  recorded. 

(Trans.  Conn.  Acad.,  1881,  vol.  iv,  pp.  285-324.) 

''  In  connection  with  the  annotation,  a  considerable  number  of  changes  in 
nomenclature  are  introduced,  and  a  few  new  genera  are  established.'' 

Becent  papers  on  the  marine  invertebrata  of  the  Atlantic  coast 


of  North  America : 

(Am.  Joum.  Sci.,  Nov.,  1881,  vol.  xxii.)    A  list  with  brief  notes. 
S.  Mis.  109 ^9 
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Vebrill,  a.  B, — ^Notice  of  Recent  Additions  to  the  Marine  Inverte- 
brata  of  the  northeastern  coast  of  America^  with  descriptions  of 
new  genera  and  species  and  critical  remarks  on  others.    Part 
II. — ^MoUnsca,  with  notes  on  Annelida,  Echinodermata^  etc.,  col 
lected  by  the  United  States  Fish  Commission. 

(Pioc.  U.  8.  N.  M.,  1880,  iii,  pp.  35^-405. ) 

Part  m. — Gatalogne  of  Mollusca  recently  added  to  the  Fanna 
of  Southern  Kew  England. 

(Proc.  U.  S.  N.  M.,  1880,  iii,  pp.  405-409.) 

Part  u  of  this  report  begins  with  an  acconnt  of  the  dredgings  made  by  the 
U.  S.  Fish  Commission,  south  of  Newport,  B.  I.,  in  1880,  and  a  list  of  the 
deep-water  stations  one  hundred  and  forty  species  of  Mollusca  are  recorded, 
of  which  one  genus  and  22  species  are  new ;  96  additional  species  are  stated 
to  be  new  additions  to  the  North  American  marine  fauna,  including  25  species 
recently  described  from  the  collections  of  1880.  Two  new  species  of  annelids 
are  also  described.  Part  iii  is  a  table  illustrating  the  geographical  and  ba- 
thymetrical  distribution  of  130  species  of  Mollusca,  recently  added  to  the 
fauna  of  Southern  New  Englahd,  mainly  through  the  dredgings  of  the  U.  8. 
Fish  Commission  of  1880. 

Notice  of  the  remarkable  Marine  Fauna  occupying  the  outer 

banks  off  the  Southern  coast  of  New  England. 

Brief  Contributions  to  Zoology  from  the  museum  of  Yale  College.  No. 
xlviii.) 

(Am.  Joum.  Sci.,  Oct.,  1881,  vol.  xzii,  pp.  282-303.) 

A  general  account  of  the  dredging  operations  of  the  U.  S.  Fish  Commis- 
sion, during  the  summer  of  1881.  A  list  of  the  deep-water  stations  south  of 
Martha's  Vineyard,  with  temperature  observations,  is  given,  and  also  a  list 
of  the  deep-water  fishes,  so  far  as  determined  up  to  date  of  publication,  by 
Dr.  T.  H.  Bean.  A  list  of  the  Cephalopods  obtained  from  deep  water  is  in- 
cluded, and  five  new  species  of  Gasteropods  and  Lamellibrauchs  are  de- 
scribed. 

Keporta  on  the  Besult«  of  Dredging,  under  the  supervision  of 

Alexander  Agassiz,  by  the  United  states  Coast  Survey  steamer 
<^  Blake."  Beport  on  the  Cephalopods,  and  on  some  additional 
species  dredged  by  the  United  States  Fish  Commission  steamer 
"  Fish  Hawk,''  during  the  season  of  1880. 

(Bull.  Mus.  Comp.  Zoology,  1881,  viii,  pp.  99-166.    8  plates.) 

Wilson,  Edmund  B. — Beport  on  the  Pyenogonida  of  New  England 
and  Acyacent  Waters. 

(Rep't  U.  S.  Comm.  Fish  and  Fisheries,  part  vi,  pp.  463-506,  plates  i-Tii.) 
"An  account  of  our  present  knowledge  of  the  species  of  Pyenogonida,  known 
to  occur  upon  the  coasts  of  New  England  and  Nova  Scotia,  comprising  de- 
scriptions and  figures  of  all  the  forms,  and  an  account  of  their  geographical 
and  bathymetrical  distribution."  A  synopsis  of  the  genera  is  given.  Nine 
genera  and  fifteen  species  are  described,  two  species  {Achelia  Boahra  and 
Nymphon  macrum)  being  new. 
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APPENDIX  C— LIST  OF  CONTRIBUTORS  TO  THE  MUSEUM 

IN  1881. 

Aeadmy  of  Natural  ScienceSy  PhiUidelphiay  Pa.    (See  Philadelphia.) 
Adam^  J.  C.    A  water- worn  pebble  of  GDrenton  limestone,  containing 
the  fossil  BeceptacuUtes  oocidentalis;  from  Wisconsin.    (For  examina- 
'  tion.) 

AdufMj  J.  Q.    Living  salamander  {AmblysUyma  punctatum)  and  eggs 
of  horned  toad  {Phrynosama  f)  ^  from  New  York. 
Alkn^  Charles,    Seventy-six  specimens  of  Pennsylvania  building  stones 

and  slates. 
Albert^  J.  C.j  Paolij  Ind.     Eleven  specimens  of  Indiana  building 

stones. 
AUen^  Charles  A.    Box  of  birds'  skins  {ColapteSj  Zonotrichia^  etc.) ;  from 

Galifomia. 
AUen^  Rev.  J,    Stone  pipe,  tube,  and  ring ;  from  New  York.  (Lent  for 
casting.) 
\   Alice  Oold  and  Silver  Mining  Companyj  Montana.    Specimens  of  gold 
and  silver  bearing  Oalena  and  Rhodochrosite^  etc 
AJkoA^  8.  it  Co.j  Redditchj  England.    Three  snoods  with  patent  covers 

for  protection  of  hooks. 
AJUson,  Eon,  W.    Specimen  of  coal ;  from  Iowa.    (Sent  for  examina- 
tion.) 
American  Encaustic  Tiling  Company j  New  YorJc.    Fourteen  samples  of 

floor  tiles. 
American  Museum  of  Natural  History j  New  YorJc.    (See  New  Yorlc.) 
Ander9(m,  Capt  Charles^  schooner  Alice  0.  Wonson.    Two  bottles  of  al- 
coholic specimens  of  fishes. 
Anglo-American  Packing  Company^  Astoria^  Oregon.    Two  samples  of 

cans  and  labels  used  in  the  packing  of  salmon. 
Anikropological  Society j  Wa4shingtonj  D.  C.    (See  Washingtonj  D.  0.) 
Ashj  Charles  E.  {through  Samuel  Albro).    Forty-five  pearls  taken  from 

a  single  oyster  found  in  Providence  Bay. 
AMumeTj  Charles.    Twenty-one  specimens  of  Pennsylvania  building 

stones. 
Atpinwall  d  Son,  New  York.    Samples  of  floor  tiling. 
Agioria  Packing  Company^  Astoria^  Oregon.    Samples  of  cans  and  labels 

used  in  the  packing  of  salmon. 
Aikm^  Hon.  J.  D.  0.    Specimens  of  coal  and  ore ;  from  Tennessee. 

(Sent  for  examination.) 
AUvMon^  Hon.  Edward.    A  large  number  of  samples  of  manufactured 
eotton  from  various  mills  in  the  United  States. 
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Atwood^  JT.  E.  Five  microscopic  slides  of  the  water  of  Hemlock  Lakfi, 
Kew  York. 

AticJcland^  {N.  Z.)  Museum.  A  keg  of  alcoholic  specimens  of  I^ew  Zealand 
fishes  {Kathetostomay  AcanthoclinuSy  LatriSy  Zeus,  Pagrusy  Bhambosoleay 
etc.) 

Austin  Flagstone  Company,  Warrenj  Ohio.  Two  specimens  of  Ohio  build- 
inff-8tone« 

Australian  Museum  (Sydney j  New  South  Wales).  A  collection  of  Aus- 
tralian mammals  (fifteen  species),  fishes  (sixty-seven  species),  reptiles 
(twelve  species),  and  echinoderms  (five  species). 

Babbitt  J  F.  E.    Specimens  of  chipped  quartz;  from  Minnesota. 

Babcocky  Master  C.  E,  Starfish  and  shell  of  king-crab;  from  Gape 
Henry,  Va. 

Babcock,  Dr.  S.  E.  A  small  collection  of  Indian  relics — ^pipes,  arrow- 
heads, axes,  etc. ;  from  South  Carolina. 

Bacon,  A.  W.,  Paymaster,  TJ.  S.  Navy.  A  collection  of  butterflies  from 
Central  and  Western  Africa  and  Brazil. 

Badollet  &  Co.,  Astoria,  Oregon.  Samples  of  cans  and  labels  used  in 
packing  salmon. 

Bahne,  William.  Specimens  of  lamprey  eels  from  the  Susquehanna 
Eiver,  and  foot  of  mink  taken  from  trap ;  from  Pennsylvania. 

Bailey,  OeorgeK.    Two  specimens  of  Maryland  buiIding:stones. 

Baird.  Prof.  S.  F.  Cake  of  "  Turtle  OiP  soap,  E.  Low  &  Son,  makers, 
London,  England. 

Baker,  O.  C.  Specimens  of  fossils,  minerals,  and  arrow-heads;  from 
Missouri. 

Baker,  Marcus,  Assistant,  United  States  Coast  and  Geodetic  Survey.  Skull 
of  walrus  with  tusks ;  from  Plover  Bay,  Eastern  Siberia. 

Baker,  Thomas  E.    Specimen  of  Tuckahoe  ;  from  Arkansas. 

Baker,  W.  C.    Specimen  of  Melanura;  from  Michigan. 

Baldwin,  Miles  C.  (through  John  B.  Wiggins).  A  collection  of  fossil 
shells ;  from  Tioga  County,  New  York. 

Bangs,  F.  D.  A  specimen  of  fresh-water  sheepshead  (Haploidonotus 
grunniens)  sold  as  "  German  carp ''  in  markets  of  Waterbury,  Conn. 

Barker,  Henry  L.  Specimens  of  living  snakes,  terrapins,  mud-eels, 
amphiumas,  etc. ;  from  South  Carolina. 

Barker,  William  P.  Human  skull  and  jaw-bones  and  fragments  of  lot- 
tery ;  from  mound  in  Alabama. 

Barkley^  W.  F.    Samples  of  coke  and  coal ;  from  Connellsville,  Pa. 

Barney,  George  and  R.  J.,  Swanton,  Vt.  Five  samples  of  marble  floor- 
tiling. 

Barnum,  Hon.  P.  T.    A  specimen  of  leopard,  in  flesh. 

Bartleit,  J.  H.,  and  Sons,  New  Bedford,  Mass.  A  whaleboat  and  fittings 
as  .ready  for  service  at  sea.    (Purchased  f ) 

Baumeister,  H.,  Portland,  Me.  Samples  of  cans  and  labels  used  in  pack- 
ing herring,  etc. 
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BeachjS.  Arrow-point;  from  Wisconsin.  Also  eight  copper  imple- 
ments lent  for  casting. 

Bean^  Oeorge.  Two  flax-hackles,  one  pair  andirons,  sickles,  and  one 
laid-oil  lamp ;  from  Pennsylvania. 

Bean,  Dr.  T.  H.  Spear-heads  and  Venetian  bead ;  from  Pennsylvania ; 
and  a  polishing  stone  from  Santa  Clara,  X.  Mex. 

Beardskej  Lester  A.,  Captain  U.  8.  Jfavy.  A  collection  of  Indian  imple- 
ments and  ornaments,  specimens  of  shell  {Chiton)  used  as  food,  and  a 
bird  skin  {Colaptes  hybridus) ;  from  Alaska. 

Beebe^  William  8.    Indian  stone  figure-pipe.    (Lent  for  casting.) 

Beldingj  L.  Eight  packages  of  collections  of  birds'  skins,  nests,  and 
eggs,  mammal  skins,  invertebrates,  and  Indian  implements;  from  Cali- 
fornia. 

Bddvug  Brothers^  Neto  Yorky  N.  T,  A  series  of  manufactured  spool  silks 
and  twist,  being  exhibit  made  at  Centennial  Exhibition  of  1876. 

BMj  Eon.  James.  Fifteen  packages  of  Indian  implements,  pottery,  and 
moond  remains,  birds'  skins  and  eggs,  living  snakes,  plants,  etc. ;  from 
Florida. 

JB^^  Dr.  Bohertj  Geological  8urvey  of  Canada,  A  specimen  of  Darter 
(CoUw) ;  from  Lake  Superior,  and  specimens  of  frogs  and  iisbes,  from 
York,  Hudson's  Bay  Territory. 

Bdt^  Dr.  A.  M.    Two  specimens  of  Maryland  building-stones. 

BeneCj  John  A,  Photograph  of  fossil  tooth  weighing  IS^^ounds; 
found  in  Putnam  Couuty,  Indiana. 

Bendire,  Charles^  Captain^  TJ.  8.  Army.  Seventeen  boxes  of  fossils  and 
general  natural  history  collections  (mammals,  birds,  fishes,  reptiles, 
etc.);  from  Washington  Territory. 

Beueb,  Dr»  Emil.  A  Lapland  pipe  and  case,  a  box  of  European  land 
shells,  skeleton  of  bat  ( Vespertilio  muriniLs)  and  seven  Egyptian  flint 
knives,  and  a  skeleton  of  bat  ( Vespertilio  murinus). 

Betz^  A.  L.    Two  specimens  of  Missouri  building-stones. 

Bicfcfcy,  Dr.  B.  F.  {through  Dr.  DeEaas).  A  supposed  syphilitic  skull, 
obtamed  from  mound  at  Alexandersville,  Ohio. 

Bladfordj  Eugene  6.,  Kew  York.  A^ large  number  of  specimens  of  fishes 
{AfoMj  Carpiodes,  8alm0y  OcyuruSj  DecapieruSj  Tautoga^  etc.),  lobsters, 
from  various  parts  of  the  United  States,  a  si>ecimen  of  Manatee  from 
the  Amazon  Biver,  and  a  box  of  living  lizards  and  frogs  from  Liver- 
pool, England. 

Boardmanf  George  A.  Specimen  of  flounder  {Lophopsetta  maculata)  and 
birds'  skins  {Buteo^  Tringoides);  from  Florida. 

BoehmeTj  George  H.  Specimens  of  owl  {Scops)^  moles  {8calops\  and  of 
living  snakes ;  from  Maryland. 

BauMrdy  A.    A  collection  of  Mexican  and  Yucatan  birds. 

BowerSj  Rev.  Stephen.    A  box  of  mound  relics ;  from  Wisconsin. 

Bayij  (7.  f  .,  Assistant,  United  States  Coast  and  Geodetic  Survey. — Scale 
from  supposed  fossil  walrus-tusk  found  at  Addison  Point,  Me. 
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Bradford^  G&rshan  {throv^h  Capt.  C.  P.  Patterson^  Superintendent^  United 
States  Coast  and  Geodetic  Survey).  A  box  and  barrel  of  oysters  and 
specimens  of  bottom  of  Chesapeake  Bay. 

Bradley^  William^  JVa^Atnflrfon,  D.  C.    Samples  of  marble  floor-tiles. 

Bradolet  &  Co.j  Astoria,  Oreg.  Sami>les  of  cans  and  labels  used  in  the 
packing  of  salmon. 

Brady,  Edward.  Specimens  of  mammals  {Omithorhynchus)  and  a  bird- 
skin  ;  from  New  Sonth  Wales. 

Brantfordy  John  F.,  Passed  Assistant  Surgeon,  U.  S.  Navy.  Two  bricks 
taken  from  the  "  Great  Wall  of  China.^ 

Briand,  Capt.  AugustS  {through  E.  H.  Hawley).  A  box  of  stone  imple- 
ments )  frt>m  France. 

Briggs  Dean.    Two  si)ecimens  of  Ohio  building  stones. 

Broadhead*Prof.  O.  C.  Si>ecimens  of  galena  and  sphalerite;  from  the 
Einstein  mine,  Madison  County,  Missouri. 

Broadhead,  Prof.  O.  d  A  large  collection  of  building  stones  from  the 
States  of  Arkansas,  Kansas,  and  Missouri. 

BroolcSj  W.  B.j  Chief  Engivieer,  U.  S.  Navy.  Swords,  bullet-pouch, 
I>owder-jcharge,  and  wooden  canteen,  taken  from  the  Coreans  in  187L 
by  United  States  forces  under  Admiral  John  Eodgers,  U.  S.  Navy. 

Brooks,  Dr.  W.K.,  Johns  Hopkins  University,  Baltimore.  Alcoholic  speci- 
mens of  Benilla ;  from  Beaufort,  IN*.  C. 

Brown,  ^.  A.    Specimens  of  minerals.    (For  examination). 

Brown,  Dr.  J.  J.    Five  species  of  land  shells ;  frt)m  the  Gtonave  Islands. 

Brudon,  Jacob.    A  small  box  of  shells ;  from  Michigan. 

Brussels,  Belgium,  Boyal  Museum  of  Natural  History.  Four  boxes  of 
general  natural  history  specimens. 

Bryan,  Bev,  0.  B.    Specimens  of  insects,  shells,  etc. ;  from  Virginia. 

Bryce,  T.  T.,  Hampton,  Vcu  Samples  of  cans  used  for  pickling  oysters 
and  crabs. 

Bucklin,  W.  E.  {through  E.  O.  Blackford).  A  dried  specimen  of  fish 
{Boleosoma  Olmstedi). 

Burdick,  T.  W.    A  specimen  of  fossil  conglomerate ;  from  Iowa. 

Burnham  and  Morrill,  Portland,  Me.  Samples  of  cans  and  labels  used 
for  packing  fish,  etc. 

Bilsse,  F.  Si)ecimens  of  fishes  {Trigla,  Solea,  TrachuropSj  Tylosurus, 
Scomber,  etc.);  from  Germany. 

Butler,  Hon.  A.  P.  Specimen  of  rock-fish  (Boccus  lineatus) ;  from  the 
Gongares  River,  South  Carolina. 

Bynum,  J.  O.    Si)ecimen  of  flexible  sandstone ;  from  Forth  Carolina. 

Bye,  E.  Mortimer.    Eight  si>ecimens  of  Maryland  building-stones. 

Colder,  D.  B.    Two  specimens  of  Ohio  building-stones. 

California  State  Mining  Bureau,  San  Francisco,  Cal.  Cast«  of  Indian  stone 
X>estles  and  image;  from  California  and  Arizona. 

Calvin,  S.    Box  of  paleozoic  fossils  (sixty-three  species) ;  from  Iowa. 
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Cambria  Iron  Company j  Philadelphia^  Fa.    Photograph  of  pambria  Iron 

Work&4 
ftimp,  F.  B.    Box  of  Indian  relics;  from  New  York.    (For  casting.) 
CamjMLf  Charles  D.    Natural  formation  of  stone;  from  Ohio. 
CdWI,  John  F.    Two  specimens  of  Pennsylvania  building-stones. 
Canon,  N.  R.    Specimens  of  infusorial  earth ;  from  California.    (For  ex- 

amioation.) 
Canon,  Dr.  W.  B.    Indian  st^ne  ax ;  from  Ohio. 
Carvar,  Joseph  H.    Specimens  of  salt  herring;  fi*om  Havre  de  Grace, 

Md. 
Case,  Thomas  8.  {through  Prof,  0.  T.  Mason).    Fragment  of  cement; 

from  an  old  aqueduct  at  Pecos,  'S.  Mex. 
CateUjDr.  B.    Specimen  of  black  sand;  from  Washington  Territory. 

(For  examination.) 
CaUin  Collection.    A  large  buffalo  skin,  tent  and  poles,  and  skull  of 

Flathead  Indian. 
Caton,  Judge  J.  D.    Bones  of  deer  (0.  aeapulcensis)  and  skull  of  seven- 

teen-fflonths-old  deer  showing  no  horn-cores. 
CkamberSy  Alexander y  Lieutenant-Colonely  U.  8.  Army.    Tooth  of  fossil 

elephant  {Elephas  primigenius)]  from  Indian  Territory. 
ChastfA.W.    Two  boxes  of  fragmentary  pottery  taken  from  Aztec 

houses  four  feet  below  the  surface,  near  Contention  City,  Ariz. 
Chase,  C,  H.    Two  casts  of  stone  implem^lts;  from  Indiana. 
Ckase,  Walter  O.    Specimen  of  massive  quartz;  from  Massachusetts. 
Cheshire,  William  W.    Three  arrow-heads;  from  Indiana;  and  cast  of 

"paint  cup^ ;  from  Wisconsin. 
Chester,  E.  C.    Box  of  crabs  (Callinectea  hiuUUus)}  fi*om  St.  Jerome's 

Creek,  Md. 
OUku,  C  W.    Two  specimens  of  Vermont  building-stones. 
dhf  Ikug  titorej  Nevada,  Ohio.    Specimen  of  mole  cricket  (Ghryllotalpa 

borealis).    (For  examination.) 
Clajff,  A.  F.    A  living  specimen  of  ^^  map  tortoise  ^  {Malacoclemmys  ge- 

ographioue) 'y  from  Pennsylvania. 
Clar},A.  Howard.    Specimen  of  bat.    Also  specimen  of  embryo  por- 
poise ;  from  George's  Banks. 
Clark,  Edward,  Architect  U.  8.  Capitol.    A  series  of  dressed  blocks  of 
stooe  used  in  the  construction  of  the  Capitol  and  other  public  build- 
ings in  Washington,  D.  C. 
Clark,  EUiSy  jr.    Specimens  of  fossil  shells  {Bulimus,  Unio,  etc.);  from 

Texas. 
Clarh,  Franklf.    Specimens  of  white-fish  eggs  and  living  mud-dogs, 

{Menobranohus  lateralis) ;  from  Michigan. 
Clarky  M.    A  large  stone  pipe  taken  from  an  Indian  cemetery  in  De- 
catur County,  Tennessee. 
CUurij  0.    Specimen  of  slag.     (For  examination.) 
Olarkey  Samuel  F.    Specimens  of  Amphioxus^  from  Virginia. 
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Clements,  Iviher  M.  Specimens  of  qaartz  and  chalcedony ;  from  TSew 
Mexico. 

CoalCj  H.  K.    Seven  specimens,  five  species  of  birds. 

Cocheco  Manufdcturing  Company^  Dover,  N.  H.  Samples  of  printed 
cottons. 

Coclce,  Thomas  &  Co,  A  specimen  of  soap-stone ;  from  North  Oar- 
olina. 

Coe,  Cornelius  B.  Bat  taken  from  undei;  floor  of  Treasury  Department 
while  making  repairs. 

Coke,  Hon.  Richard.  Specimen  of  bronze ;  from  Texas.  (For  examina- 
tion.) 

Cole,  P.  L,    Two  specimens  of  Ohio  building-stones.    . 

Coleman,  E.  C.  Specimen  of  mineral ;  from  Wisconsin.  (For  examina- 
tion.) 

Collier,  David  C.  Botanical  specimens ;  from  Colorado.  (For  examina- 
tion.) 

ColliTiSi  J.  W.  Model  of  mackerel-pocket  used  by  Gloucester  fisher- 
men, a  bottle  of  fishes  and  crustaceans  from  the  Grand  Banks,  and 
as  encysted  fish-hook  t.aken  from  fiesh  of  halibut. 

Collins,  W.  H.  Specimens  of  birds'  (Ardea,  etc.)  skins  and  eggs;  from 
Michigan. 

Colton,  H,  jEj,  Forty-five  specimens  of  building-stones;  from  the  States 
of  Alabama,  Georgia,  Nortti  Carolina  and  Tennessee. 

Commagere,  A.  Y,    Various  relics  of  the  Polaris  expedition. 

Conway,  John  TF.  {through  J,  Stevenson.)  Five  boxes  of  Indian  orna- 
ments, implements,  etc. ;  from  New  Mexico. 

Conover,  A,  D.,  Chicago,  Illinois,  A  large  collection  of  building-stones 
from  the  States  of  Illinois,  Michigan,  and  Wisconsin. 

CooJc,  Prof,  George  H.  A  large  collection  of  building-stones  and  slates; 
from  the  States  of  New  York  and  New  Jersey. 

Copenhagen,  Denmark,  Royal  Museum  of  Northern  Antiquities,  Two  boxes 
of  antiquities  from  Denmark. 

Corning,  Erastus,  and  H,  A,  Jewett.  Mounted  skeleton  of  "  Old  Henry 
Clay,''  the  progenitor  of  the  Clay  stock  of  racing  horses. 

Corson,  R,  R,  Fourteen  boxes  of  specimens  (stalactites,  etc.) ;  from 
Luray  Cave,  Va. 

Cory^  C,  B,    Five  specimens  of  birds ;  from  Massachusetts. 

Cotell,  Dr.  B,    Specimen  of  magnetic  sand ;  from  Washington  Territory. 

Coues,  Elliott,  Surgeon,  TJ,  8.  Army,  A  small  box  of  bones  of  small  mam- 
mals and  fragments  of  pottery;  from  Cliff  House  on  Beaver  Creek, 
Arizona. 

Cowdrey  &  Co,,  Boston,  Mass,  Samples  of  cans  and  labels  used  in  the 
packing  of  fish,  etc. 

Cowley,  8,  W.  Ninespecimensof  arrow  and  spear  heads;  from  Connec- 
ticut and  Ohio. 
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Cojp, .    Two  large  specimens  of  East  Indian  shells^  said  to  be  from 

Gbincha  Islands.  » 

Oraig,  W.  H.    Specimens  of  silver  ore;  from  Silver  Cliff,  Colo.    (For 

examination.) 
CranMl^  TT.  R»    Stem  of  fossil,  crinoid;  from  Collinsville,  111. 
Crawford^  A.  W,    Specimen  of  insects ;  from  California. 
Crawfordj  C,    Specimen  of  granite ;  from  Dakota  Territory. 
Crittendenj  A.  B.    Three  trawl-rollers  used  by  the  Gloucester  fishermen. 
Croppie^  Henry.    Two  living  turtles  {Chelopua  iasculptus)'j  from  New 

York. 
CusUngj  Frank  H,    A  Zuiii  "  sacred  blanket ;  ^  from  Fort  Wingate, 

N.  Mex. 
Cutting  Packing  Company^  San  FrancUcOy  Cal.    Samples  of  cans  and 

labels  used  in  packing  fish,  etc 
Bafe,  F.  C,  Passed  Assistant  Surgeon,  TJ.  S.  Navy.    Two  boxes  of  birds' 

skins  and  one  box  of  alcoholic  collections ;  from  Japan. 
Dott,  F.  JT.,  Assistant  United  States  Coast  and  Geodetic  Survey.  Tusk  of 
mammoth ;  from  ice  cliffs  in  Kotzebue  Sound,  150  miles  eastward 
fix)m  Bering  Straits. 
IkUrymplc,  Dr.  E.  A.    Specimens  of  Tuckahoe. 

Daniel  &  Boyd,  St.  Johns,  N.  B.    Specimen  of  I^ew  Brunswick  build- 
ing-stone. 
Davenport,  Oeorge  O.   Two  small  living  alligators  (A.  mississippiensis) ; 

from  Florida. 
Davis,  Henry.    Specimens  of  wasp  and  hornets'  nests  and  four  arrow- 
points  ;  from  Iowa. 
Davis,  Hon.  E.  O.    A  large  number  of  specimens  of  minerals ;  from 

West  Virginia.    (For  examination.) 
Davis,  Jdbez.    A  large  specimen  of  quahog  clam ;  from  Massachusetts. 
DawHns,  W.  Boyd.    Bemaius  of  bear  and  man  taken  from  the  hyaena 
dens  of  Creswell  crags  and  sink  in  the  limestone  at  Windy  Knoll, 
Derbyshire,  England. 
Dempsey,  Thomas.    Specimens  of  shad ;  from  St.  John's  River,  Florida. 
D^Invellier,  E.  V.  Eighteen  specimens  of  Pennsylvania  building-stones. 
Denlam,  W.  H.  H.    Specimens  of  minerals ;  from  Missouri. 
Dennett,  John,  fAeiitenant  Revenue  Marine  Service.    Insect  from  wood 

taken  on  board  vessel  at  Mobile,  Ala. 
Derby,  Orville  A.    (See  Bio  Janeiro,  Brazil.) 
DeTinne,  Theodore  L.,  New  York.    Duplicate  set  of  cards  illustrative  of 

the  process  of  overlaying  in  wood-cut  printing. 
Devlin  &  Co.,  Astoria,  Oreg.    Samples  of  cans  and  labels  used  in  pack- 
ing "  Columbia  River  fresh  salmon." 
DeAer,  Newton.    Specimen  of  very  small  lobster  5  from  Newport,  R.  I. 
Dibble,  Henry,  Chicago,  III.    Samples  of  encaustic  floor  tiling. 
DUk,  Fred.  M.    Bird  skin ;  from  Colorado. 
Dobbyn,  John  F.    A  living  albino  rat ;  from  Washington,  D.  C. 
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Dodgej  R.  J.,  Colonel^  U.  8.  A.  Bead  work  cradles,  bow,  quiver  and 
arrow,  glass  water-jar,  doable-Aeaded  tom-tom  used  by  the  Ute  and 
soath  Cheyenne  Indians. 

Bodge,  W.  W.j  <fc  Co.,  San  Francisco^  Cal.  A  kit  of  Alaskan  codfish  and 
half  baiTel  of  salmon  bellies. 

Boron,  Thomas  S,    Specimens  of  owls;  from  Alabama. 

Boraey,  Rev.  J.  0.  {through  Br.  W.  J.  Huffman).  Trappings  of  saddle 
belonging  to  ^^Big  Bear,"  a  chief  of  the  Ponca  Indians. 

Bouglans,  A,  E.  Eight  ceremonial  weapons  found  in  a  mound  in  Volu- 
sia County,  Florida,  and  three  flat  flint  drills.    (Lent  for  casting.) 

Bover,  Thomas.  Specimen  of  cloth  taken  from  amound  in  Butler  County, 
Ohio,  and  a  stone  pipe  from  Miami  County,  Ohio.    (Lent  for  casting.) 

Bow^  John  M.J  Captain  Pacific  Mail  Steamship  Company.  Specimens  of 
living  plants,  and  a  collection  of  fossils,  stone  cilts,  and  3  strings  of 
green  stone  beads,  etc. ;  from  Central  America. 

Bawellj  John  R.  Specimen  of  eel  and  flat-flsh ;  from  the  Potomac 
River. 

Downey,  Hon.  8.  W.  Samples  of  sulphate  of  soda  and  water;  from 
Wyoming.    (Sent  for  examination.) 

Bownman,  R.  H.  Alcoholic  specimen  of  deformed  chick-turkey,  from 
Warrenton,  Va. 

Bufi^fj  Lewis  B.    A  small  living  alligator ;  from  Florida. 

Bughj  Br.  Bon  Alfredo.  Various  contributions  of  shells  ( Unio,  Arum, 
Mytilus,  etc.)]  mammals  (Ba^sypus,  Oeomys,  Caria4ms)',  flshes  {Clinos- 
toma,Hudsonim,  Carangus,  etc.) ;  reptiles  {Crocodiltis),  etc.;  from  vari- 
ous parts  of  Mexico. 

Bnmont,  T7.  B.    Two  specimens  of  Kew  York  building  stones. 

Bunbar^s  Sons,  O.  W.,  New  Orleans,  La.  Samples  of  cans  and  labels  used 
for  packing  iish,  etc. ;  also  alcoholic  specimens  of  shrimps,  crabs,  and 
crawfish ;  from  the  Mississippi  Eiver. 

Eagle  Preserved  Fish  Company,  Portland,  Me.  Samples  of  cans  and 
labels  used  in  packing  fish,  etc.  ^ 

Eagle  and  Phcsnix  Manufacturing  Company,  Columbus,  Oa.  Samples  of 
manufactured  cotton. 

Eagleson  and  Be  Veau,  New  York,  N.  T.  Samples  of  Vermont  marble 
tiling.  , 

Eastport  PacJcing  Company,  Eastport,  Me.  Samples  of  cans  and  labels 
us^d  in  the  packing  of  fish,  etc. 

Ebaugh,  Baniel.  Specimens  of  quartzite  and  chlorite  schist ;  from  Mary- 
land.   (For  examination.) 

Eddy,  Irving  L.    Picture-frame  made  from  lava;  from  Tamarack  Lake. 

Edwards,  Frank  A.,  Lieutenant  U.  8.  A.  Buckskin  "official  coat  of 
the  Columbia  River  (Washington  Territory)  Indians. 

Edwards,  Thomas  W.    Two  specimens  of  Virginia  building  stones. 

Edwards^  Vinal  N.  Eight  boxes  of  alcoholic  si)ecimens  of  fishes  and 
marine  invertebrates  taken  in  Vineyard  Sound  and  vicinity. 
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Eisei^  Oustave.    Box  of  fossils  and  alcoholic  specimens  of  natural  his- 
tory; from  California. 

Emersimj  J,  H,    Six  pens  made  from  quills  of  JSyalifuecia  artlfex  taken 
offM^ha's  Vineyard,  Mass. 

EvoMf  Gideon  L.    Fragments  of  stone  relics;  from  Iowa. 

Etemanj  B.  W.    Four  mortars  and  five  pestles  of  stone ;  from  Santa 
8aiila,Cal. 

Fa§an^  Daniel.    Specimen  of  stalagmite  marble ;  from  Virginia. 

FtMnee,  Conrad.    Fresh  specimen  of  black  bass  (Micropterus  salmoides)} 
from  Four  Mile  Bun,  Va. 

FMgetj  0.  L.j  U.  S.  A.    Two  catlinite  pipes  from  Dakota,  and  a  pipe 
tmm  mound  near  Springfield,  Ohio. 

Ferguim^  T.  B.    Specimen  of  shark  {Lamma  comubica) ;  from  off  I^ew- 
port,  R.  I.,  and  a  green  turtle  from  Chesapeake  Bay. 

Fifth  Avenue  Hotelj  New  YorTc.    Core  of  artesian  well. 

FigfAmeiyj  Philip^  United  States  Consul  at  Demerara.    A  box  of  Indian 
idicsandtwo  specimens  of  iguana  (/•  tuber culata);  from  Demerara. 

FiMte^  8t.  Julien.    A  collection  of  Indian  relics  from  North  and  South 
Carolinas,  and  minerals  from  Utah,  Califomia,  and  New  York. 

Fmh^  0.    Two  specimens  of  building  stones ;  from  Ohio. 

Fisher^  A.  F.    Human  skull  occupied  by  birds'  nest ;  from  New  York. 

Fuker^  A.  L.  &  Oo.y  New  York.    Sample  specimen  of  museum  jars. 

FiskfTj  W.  J.    Can  of  alcoholic  specimens  of  natural  history ;  from 
Alaska. 

FletekeTj  J,  A.    A  "  Fletcher ''  whale  rocket  gun  and  bomb.    (Pur- 
chased.) 

Forbes,  Dr.  8.  A.  {through  8.  T.  Walker).    Indian  stone  images ;  from 
mounds  in  Florida. 

**  Forefiand  Stream  "  Publishing  Company^  New  York.    A  series  of  photo- 
engravings of  noted  sporting  dogs. 

Fonen,  ^-  J^->  i^«    Young  red  fox  ( Vulpes  fulvus) ;  from  Charles  County, 
Maryland. 

Potter,  J.  B.    Stone  pipe  made  from  soapstone  found  at  Chula,  Va. 

Potter,  William.    A  large  collection  of  building  stones  j  from  the  States 
of  Califomia,  Colorado,  Nevada,  Utah,  and  Wyoming. 

Prdtefj  Charles  A.    Tank  of  alcoholic  specimens  collected  by  the  late 

Professor  Oabb,  in  the  West  Indies. 
Priersony  J.  W.  8.    Six  specimens  of  Tennessee  building  stones. 
PriUehj  E.J  New  York.    Samples  of  marble  and  slate  tiles. 
iWfer,  Andrew.    Specimens  of  rocks  (Calcite,  Lemonite,  ect).    (For  ex- 
amination.) 
Oultat  Bros.,  New  York.    Samples  of  ferruginous  clay. 
Gmmn  it  Planner^,  Washington,  D.  C.    Samples  of  floor-tiling. 
Oaretson^  C.  L.    Vial  of  water  which  fell  during  storm  at  Salem,  Iowa, 

sapposed  to  contain  living  animals, 
fiornier,  Dr.  John  H.    Si>ecimen  of  Amblystoma  ;  from  Ontario. 
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Oatschetj  Albert  8.  Box  of  Indian  stone  implements ;  from  South  Caro- 
lina. 

OattingeTj  A.  Forty-eight  specimens  of  Tennessee  slates  and  building 
stones. 

GecJcCj  Atigmt  Large  stone  maul  and  fragments  of  crania ;  from  In- 
dian grave  in  Dakota. 

OesneTy  William,  Box  of  fresh-water  shells }  from  the  Catawba  Bireri 
Alabama. 

Oibuoneyj  William.  Box  of  stalactites ;  from  cave  in  Wythe  County,  Vir- 
ginia. 

OibbSj  George  J.  Eggs  of  lizard,  box  of  bird's  eggs,  and  deposit  from 
salt  pond ;  from  Turk's  Island,  British  West  Indies. 

Gilbert,  Charles  jET.  Eleven  boxes  of  fishes,  fish  products,  etc ;  from 
California  and  Mazatlan. 

Glasgow,  Mo,,  Museum  of  Fritchett  Institute.  Three  casts  of  Indian 
relics ;  from  Missouri. 

Glazawell,  Dr.  Giles  L.  Specimens  of  minerals  and  rocks ;  from.  South 
Carolina. 

Gooding,  Dr.  W.  W.  Specimen  of  snowy  owl ;  from  the  Arctic  Ocean ; 
and  a  specimen  of  eagle  {Aquila  canadensis). 

Goode,  F.  C.    Specimens  of  katydid's  eggs ;  from  Florida. 

Goodman,  Mrs.  E.  T.    Mineral  dust ;  from  Virginia.  (For  examination.) 

Goodrich,  H.  Mineral  substance  which  fell  during  thunder  shower  at 
McLeansboro,  111.,  on  April  11, 1881. 

Goodwin,  W.  H.  Specimens  of  kaolinite ;  from  Nelson  County,  Via. 
ginia. 

Gordon,  Thomas  H.^  {through  A.  K.  Wortlien.)  Specimen  of  iron  pyrites ; 
from  Virginia. 

Gorringe,  H.  H.,  Lieutenant  Commander  U.  8.  Navy.  Three  specimens 
of  building  stones  (granite,  limestone,  and  syenite),  taken  from  the 
Egyptian  obelisk. 

Gregg^  A.    Six  specimens  of  Texas  building  stones. 

Grant,  diaries  C.    Small  box  of  fossil  plants. 

Greene,  G.  C.    Box  of  Indian  implements ;  from  Oregon. 

Griffin,  F.  N.    Two  arrow-heads ;  from  Sussex  County,  Virginia. 

Grigsby,  C.  8.  Spear  and  arrow-heads,  leaf-shaped  implements,  celts, 
etc. ;  from  Tennessee. 

Grosvenor,  Dale  Company,  Providence,  B.  I.  A  collection  of  samples  manu- 
factured cotton  goods. 

Gucsde,  L.  A  collection  of  alcoholic  specimens  of  reptiles,  {Liophis 
Dromicus,  Anolis,  Flatydactylus,  Iguana,  etc.),  and  four  birds'  skins 
{CeryU,  Gallinula,  Fielica);  from  Guadeloupe,  West  Indies. 

Habersham,  W.  Hugh.  Scales  of  fish  (Promicrops  guasa) ;  from  Bruns- 
wick, Ga. 

Haldeman,  Mrs.  8.  8.  Two  boxes  of  Indian  relics,  duplicates  from  the 
collection  of  the  late  Prof.  Haldeman. 
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ffoB,  jE,  S.  Specimen  of  black  bass,  weighing  five  pounds,  taken  at  the 
Great  Falls,  Potomac  Biver. 

Hdllj  William  E.    Three  specimens  of  Montana  bailding  stones.    ' 

Hamlin,  William,  Two  specimens  of  the  diver  {Colymbtis  iorquatus). 

EamUn,  Dr.  A.  0.    Specimens  of  tin  ore,  etc.;  from  Maine. 

Eanh,  Henry  O.    Two  casts  of  stone  implements ;  from  California. 

Eare,  Dr.  D.  R.  Beech  knot,  18  inches  in  diameter ;  from  Highland 
County,  Ohio. 

Harmj  D.  M.    Two  stone  relics ;  from  Louisiana. 

Eanmn,  Dr.  George  B.    Specimen  of  chicken-hawk  {Accipiter  Cooperi.) 

EaskinSf  0.  JT.    Two  specimens  of  fish  (Hyodon) ;  from  Wisconsin. 

Eakhf  Oeneralj  U.  8.  Army.  Three  specimens  of  ore  (Galena  and 
Chiysocolla  and  Chalcocite) ;  from  N'ew  Mexico.    (For  examination.) 

Eawe  Museum^  Havre^  France.  A  palsdolithic  flint  hatchet ;  from 
France. 

Sawn, Dr.  Oeorge  W.  Specimen  of  granite  (core  of  diamond  drill); 
from  New  York ;  a  specimen  of  soapstone  from  I^orth  Carolina,  and 
five  specimens  of  marble  (Yerte  Oampon^  Leptanto,  Lisbon,  Mosaic, 
Egyptian). 

Eau:l%  E.  H.  A  living  grass  snake  {Cyclophis  vemalis) ;  from  Arling- 
ton, Va. 

Hartley,  0.  A.    Bronze  ornament ;  from  Gautemala. 

Hoji,  Dr.  0.  P.  Can  of  alcoholic  specimens  of  fishes ;  from  the  Missis- 
sippi River. 

Hayden,  Walton.  Jar  of  alcoholic  specimens  of  fishes  ( Pramdea,  SUzo- 
siedium,  Percopsis,  Adpenser),  mole  (Condylura)^  and  mussel  {Unio)] 
from  Hudson's  Bay  Territory. 

Hayes,  W.  I.  Living  salamander  (Amblystoma)  and  specimens  of  in- 
sects; from  North  Carolina. 

Hegman,  8.    Box  of  minerals ;  from  Tennessee.      (For  examination.) 

Hemphill,  Henry.    A  fine  collection  of  Pacific  coast  mollusca. 

Hemphill,  J.  C.    Branch  of  oak,  showing  deposit  of  locusts'  eggs. 

Henderson,  Hon.  J.  O.  Twelve  boxes  of  Indian  relics  taken  from  mounds 
near  l^aples,  Illinois. 

Hendricks,  0.  Dix.    Box  of  Indian  relics ;  from  Preble  County,  Ohio. 

HenkU,  Ambrose  L.  Indian  stone  pipe  and  copper  beads ;  from  Fairfax 
County,  Yirginia. 

HeMe,  Dr.  8.  P.  C.  Cylindrical  stone  tube ;  from  mound  in  Eocking- 
kam  County,  Yirginia;  also  pipe  of  chlorite,  from  Shenandoah  County, 
Virginia. 

Henshaw,  H.  W.  Specimen  of  albino  squirrel.  (Purchased  in  Washing- 
ton market.) 

Hereford,  Dr.  T.  P.    Arrow-point ;  from  Missouri. 

Hering,  Dr.  0.  J.  Nine  packages  of  specimens  of  mammals,  birds, 
shells,  and  insects,  also  fan  used  for  blowing  fire,  and  press  for  press- 
ing the  cassava  roots  for  making  into  bread ;  frt)m  Surinam^  South 
America. 
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HesBelj  Rudolph.  Specimen  of  pied-bill  grebe  (PodUymbusfodic^)  and 
of  young  California  salmon. 

Hettonj  Brycmt  A.    JSpeciniens  of  minerals ;  from  Virginia. 

Hicks,  Oeorge  H.    Stone  celt ;  from  Michigan. 

Hilly  James  O.j  Supervising  Architect  United  States  Treasury  Depart- 
ment Specimens  of  building-stones;  from  I^ew  Brunswick,  Canada^ 
and  the  States  of  Maine,  Maryland,  I^ebraska,  New  Jersey,  Bhode 
Island,  and  Texas. 

HincMeyj  Isaac.  Four  specimens  of  swans  (Olor  oolumibiwnusyj  from 
North  Carolina. 

Hitchcock  J  C.  H.  A  large  collection  of  building-stones  and  slates;  from 
the  States  of  Massachusetts,  New  York,  New  Hampshire,  and  Ver- 
mont. 

Hodges,  H.  0.,  Lieutenant-Colonel,  U.  S.  Army.    Walking-stick  made  of 

wood  from  Washington  Territory  and  with  handle  of  deer  horn. 

Holmes,  W.  H.     Three  pieces  of  jasper  from  Yellowstone  National 

Park,  and  arrow-heads,  stone  axes,  etc.,  from  the  District  of  Colom- 
bia. 

Holub,  Dr.  Emil.    Box  of  minerals  and  fossils ;  from  Africa. 

Hooper,  G.  L.,  Captain  U.  S.  Revenue  Marine  Steamer  *^  Corwin.^  Box  of 
Indian  implements,  skull  of  polar  bear,  human  crania,  etc. ;  from  the 
Alaska  Islands. 

Hopkins,  L.  H.    Three  oyster  knives. 

Horan,  Henry.  Living  ring-necked  snake  {Diadophis  punctatus) ;  firom 
the  District  of  Columbia. 

Houghton,  J.  H.  Samples  of  minerals ;  from  Georgia.  (For  examina- 
tion.) 

Howard,  J.  W.    Alcoholic  specimen  of  alligator  {A.  mississppiensis). 

Howell,  J.  C,  Bear-Admiral,  U.  S.  ITavy.  A  carved  marble  tombstone ; 
from  plains  of  ancient  Troy. 

Huf Schmidt,  R.    Two  specimens  of  building-stones  ;  from  Iowa. 

Hughlett,  Thomas.  Specimen  of  mud  minnow  {Umbra pygmoeay,  from 
Easton,  Md. 

Huddleston,  D.  O.    Specimens  of  minerals ;  from  West  Virginia. 

Huddleston,  Qtorge.  Samples  of  manufactured  soap-stone  and  jar  of 
powder;  from  Bethesda,  Md. 

Hume,  Oeorge  W.,  Astoria,  Oreg.  Samples  of  cans  and  labels  used  in 
packing  flsh. 

Hume,  Thomas  L.  Two  specimens  of  mole  {Condylura  oristata)  and  an 
embryo  calf  (!)  (hairy  placenta  f ). 

Hunt,  Dr.  J.  O.    Microscopic  slide  of  cloth. 

Huntington,  D.  L.,  U.  S.  Army.  Two  specimens  of  spiders  j  from  Da- 
kota Territory. 

Huntington,  J.  H.  A  collection  of  building  stones  and  slates ;  from  the 
States  of  Delaware,  Maryland,  and  Virginia. 

Huysman,  Theodore.  Ax  of  Lydian  stone ;  from  United  States  of  Co- 
lombia. 
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lUinois  Stute  Library  of  Natural  History^  NomuUylll.  Eighty-six  spe- 
cies of  Illinois  fishes  (in  alcohol). 

lUinm State  Historical  lAbrary  {through  A.  K.  Worthen),  Specimens  of 
coal  measare  fosils ;  firom  Illinois. 

Ingenollj  Ernest  Eight  boxes  of  shells,  Spanish  and  Indian  pottery ; 
from  Florida ;  and  samples  of  oyster-knives  and  hammer. 

Jjpmcft  MiUs,  Ipstcichj  Mass.    Samples  of  hosiery. 

Irgans^  Jorgen.    Box  of  I^orwegian  fishing  tackle. 

Jaekion^  E.  E.    Bottle  of  larvss  of  insect ;  from  South  Carolina. 

Jackson^  W.  TT.  Small  box  of  quartz  crystals,  from  Herkimer  Ck)unty, 
New  York.  ^ 

Jaffwrds^  L.  O.  Specimens  of  land  and  firesh- water  shells ;  from  Min- 
nesota. 

Jit^ft,  Qovemment  of  {through  Japanese  Legation^  Washington),  A 
series  of  samples  of  cotton,  from  the  raw  product  to  the  manufact 
nred  goods. 

JavefMj  0,  Specimen  of  malformed  catfish ;  {Amiurus  albidus) ;  from 
the  Potomac  Biver. 

JeffordSj  E.  A.  Two  boxes  of  alligator  and  turtle  eggs,  birds  eggs, 
etc;  firom  Florida. 

Jemffan,  Silas*    Indian  stone  celt;  from  Florida. 

JeniU?  CoUegdj  New  Orleans^  La.  Box  of  rocks,  minerals,  and  fossils; 
fix)m  Louisiana. 

c/eve^  James  C.    Specimen  of  phosphate  of  iron  and  black  sand. 

JohtmnyDr.  H.  N.  Small  box  of  " Lucky  stones^  and  petrified  grain; 
fix)m  Wisconsin. 

iohiUm^  F.  B.  Gatlenite  carving  of  human  skull ;  firom  Campbell 
County,  Kentucky. 

JohnstoHy  Oeorge.  Specimens  of  potato  bugs  with  parasites ;  from  Elk- 
ton,  Md. 

Johmton  &  Young.    Specimens  of  lobster  shells,  crabs,  starfish,  etc. 

i/(me9,  EUiott  Stone  chippings  and  fragmentary  pottery ;  from  Ari- 
zona. 

Jiwici,  B,  L.  &  Co.j  Delta.  Fa.    Twelve  specimens  of  Maryland  slate. 

Jiwia,  Winslow.    Cans. 

Jordaiij  Frof  D.  8.  A  large  collection  of  fishes  from  Utah  and  Cali- 
fornia, many  of  them  new  to  science ;  also  two  tooth-picks,  one  ear- 
spoon  and  brush  made  by  the  California  Chinese  firom  seal  bristles 
and  silver. 

Jouy,  P.  L.  Specimens  of  mole  and  squirrel,  from  Virginia ;  and  liv- 
ing specimens  of  Amblystomaj  frogs,  etc.,  from  Oakland,  Cal.         , 

Jnlien^  Dr.  A.  A.    Specimen  of  building-stone ;  from  France. 

Kanej  Dennis.    Specimen  of  hematite;  from  Kew  York. 

Eaney  John  J.^  Assistant  Surgeon^  U.  8,  Army.    Specimens  of  galena; 

ftom  New  Mexico. 
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Keep  J  Captain  {through  Hon.  James  Bell).    Stone  mortar  and  pestle^  flxim 

a  mound  near  Orange  Lake,  Florida. 
Kelly y  Miss  Anna  W.  {through  Frank  ^L.  Donnelly).    Specimen  of  Italian 

greyhound  (in  flesh). 
Kelly y  F.  0.    Specimens  of  insects  {Diplax  rubicunda) ;  £rom  Dakota 

Territory. 
Kellyy  L.  L.    Three  specimens  of  building-stones ;  from  Iowa. 
Kelly y  Thoinas.    A  collection  of  building-stones  j  from  Ohio,  PennsyL 

vania,  and  West  Virginia. 
Kelly  J  W.  W.    Two  specimens  of  building-stones ;  from  Vermont. 
Kendallj  J.  B.    Specimen  of  barnacle  goose ;  from  Jamaica  Bay,  Long^ 

Island. 
Keyley^  W.  8.    Specimen  of  iron  pyrites ;  from  Missouri. 
Kinney  J  Hon.  0.  P.  {through  John  B.  Wiggins).    Indian  stone  pipe ;  from 
•    New  York. 

Kitej  J.  Allan^  steamer  "  Fish  Hawk.^    Tank  of  alcoholic  marine  speci- 
mens and  a  living  specimen  of  loon  {Colymhus  gladalis),  also  two 

eagles ;  from  Avoca,  K.  O. }  also  a  tank  and  11  bottles  of  alcoholic 

specimens  of  fishes,  taken  by  the  steamer  ^^  Fish  Hawk." 
KnicJcerbocker  Ice  Company y  Philadelphia^  Pa.    A  wagon  and  models  of 

all  apparatus  used  in  handling  ice. 
Knickerboclcer  Millis.     Bulbous  plant,  and  teeth  of  shark,  and  phosphate 

rock ;  from  Florida. 
Knowlesj  O.  A.    Two  specimens  of  building-stones ;  from  Iowa. 
Kortey  Hon.  Henry  L.    Specimen  of  fish;  ftt)m  Ohio. 
KrebSj  F.  Eugene^  Begensburg^  Germany.    Framed  exhibit  showing  the 

various  processes  in  the  manufacture  of  kid  gloves,  from  the  natural 

skin  to  the  complete  glove. 
Kreshenj  H.  Acosta.    Alcoholic  specimen  of  bird;  from  Ohio. 
Laidlowj  JameSj  &  Co.j  Portland^  Greg.    Samples  of  cans  and  labels 

used  in  the  packing  of  salmon. 
Lambert  J  N.    Four  specimens  of  building-stones;  from  Washington 

Territory  and  Oregon. 
Lamborn,  Bobert  H.    Three  Indian  relics ;  from  near  the  sacred  city  of 

Testihuacan,  Mexico. 
Lancaster  Mills j  Clinton^  Jfass.    Samples  of  manufactured  cotton  goods. 
Laney^  Henry.     Alcoholic  specimen  of  jumping  mouse  {Zapus  hud- 

sonius) ;  from  Maryland. 
LanghornCj  Maurice.    Specimens  of  bat  guano  and  of  bark ;  from  San 

Domingo,  West  Indies. 
Langston^  Prof.  J.  Jlf .,  United  States  Consul-  General  at  Hayti.    Two  boxes 

of  fine  corals,  shells,  etc. :  from  Hayti. 
Lanmiauj  Charles^  Japanese  Legation.    Specimen  of  Japanese  cuttle-fish. 
LarcOj  Andrea^  {through  Prof.  D.  8.  Jordan).    Tank  of  alcoholic  speci- 
mens of  fishes  of  California. 
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laOum,  M.  B.    Specimens  of  minerals;  from  Virginia. 

Lsfkmj  Jaaq^h.  Three  boxes  of  Indian  relics,  fossils,  minerals,  etc.; 
firom  Georgia. 

Lawrence  &  Co.j  Boston^  Ma^.  Samples  of  printed  cotton  shirting; 
firom  Cocheco  Mills. 

Jmk^J,  p.    Specimen  of  dack ;  from  Illinois. 

Xealb'ii,  Oeorge  A.    Six  specimens  of  Maryland  bnilding-stones. 

LeBarofij  J.  Francis.  One  barrel  two  boxes  of  fossils,  shells,  etc.; 
from  Florida. 

jLee,  Joseph.    Two  specimens  of  Texas  bnilding-stones. 

leepefj  TT.  ff.    Foot  specimens  of  Oregon  boilding-stones. 

Legare^  J.  Berwick.    Living  dog,  i)ointer. 

X^ore,  W.  W.    Specimen  of  locost;  from  Sonth  Carolina. 

Xeftmon,  A.  B,    Two  specimens  of  Pennsylvania  building-stones. 

Leppdmany  L.  Two  pierced  stone  tablets,  clay  pipe,  and  flint;  from 
Ohio. 

LeAii^  0.  C.  Tank  of  alcoholic  specimens  of  flshes ;  fh)m  Charleston, 
S.G.,  markets. 

Le$li$j  James  0.    Living  garter  snake  {Eutasnia  sirtalis) ;    from  Penn- 

^iTania. 

LeiciSj  Prof.  M.  C.    Specimen  of  mineral  (Philadelphiaite). 

Xetctt,  Mrs.  P.  M.  Two  boxes  of  fossils,  birds'  skins,  and  plants ;  from 
Missouri. 

lAndsleyj  H.  W.  Eighty  specimens  of  bnilding-stones ;  from  Connecti- 
cut and  Kew  York. 

lAmgsiony  Dr.  I.  A.  Specimens  of  shale  and  bituminous  schists; 
fiom  Arkansas. 

Ltmg^  Dr.  0.  M.  Walms  task  and  skull,  from  the  Arctic  Ocean ;  and 
jaw  of  shark,  bill  of  sawfish,  and  can  of  alcoholic  specimens  of 
nutfine  life ;  from  Panama  Bay. 

Lofdj  H.  &  O.  W.y  Bastonj  Mass.    Sample  of  cod  gill-net. 

Lardj  W.  Blair.  Six  large  specimens  of  native  garnets  and  Indian 
iron  spear-head  and  halibut  hook ;  from  Alaska. 

Xove,  W.  L.     Specimen  of  insect ;  from  Korth  Carolina. 

liteoi,  J.  D.  Skull,  Lidian  shell  carvings,  etc. ;  from  mound  in  Eair- 
&x  County,  Virginia. 

Xntter,  8.  M.    Si>ecimens  of  minerals  and  fragments  of  Indian  pottery; 

flrom  Ohio. 
IfOfi,  John.    Skin  of  deer  {Cervus  virginianus) ;  from  West  Virginia. 
MeAdamSy  Willianiyjr.    Five  casts  of  Indian  pipe,  one  copper  imple- 
ment, and  specimens  of  shells  and  minerals ;  from  mounds  in  Illinois. 
MeBridej  B.  W.    Box  of  Indian  relics ;  from  Indiana.    (Lent  for  cast- 
ing.) 
MeBumeyy  Oeorge^  and  filon.    Living  alligator.    {A.  Mississippiensis.) 
MeCwrdffj  AleaDander.    Five  fishing  knives,  and  galvanized  iron  swivel, 
used  on  trawl  buoys  by  Gloucester  fishermen. 
B.  Mis.  109 10 
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McDanielj  Joseph.    Specimen  of  mineral ;  from  Tennessee. 

McDonaldj  Marshall.    Six  boxes  of  specimens  of  fishes^  reptiles,  marine 

Invertebrates,  insects,  etc. ;  from  the  Potomac  Biver  and  Chesapeake 

Bay ;  also  an  Indian  stone  ax ;  from  Virginia. 
McElwairiy  Robert    One  box  of  fossils  and  one  box  of  firesh-water  shells ; 

from  Pennsylvania. 
McEwin,  J.  B.    Limbs  of  oak-tree,  with  deposit  of  locusts'  eggs;  fiom 

Tennessee. 

Macey  &  Co.j  Kashville^  Tenn.    Enreka  minnow  trap. 

McFarlanCy  B.    Skins  of  Arctic  hare,  marmot,  mink,  beaver,  etc. ;  &oxa 
Fort  Athabasca,  Hudson's  Bay  Territory. 

Macfeelyj  B.j  Commissary- General  of  Subsistence j  U.  8.  Army.    Speci- 
mens of  insects  taken  from  bacon,  at  Whipple  Barracks,  Arizona. 

Maine  Bed  Granite  Company j  Calais^  Me.   Two  specimens  of  Maine  build- 
ing-stones. 

McOee,  W.  J.    A  large  collection  of  Iowa  building-stones. 

McOrahamj  John  T.    A  button  of  metallic  iron  and  piece  of  slag. 

MacJceyy  George  W.    Two  specimens  of  Pennsylvania  slate. 

MacJcney^  C.  E.    A  specimen  of  decomposed  mica  schist  and  one  of 
hornblende ;  from  Kew  York.    (For  examination.) 

McLean^  John  J.    Three  boxes  of  Indian  implements,  ornaments,  carv- 
ings, etc. ;  from  Alaska. 

McMenamin  &  Co.y  Hampton^  Va.    Samples  of  cans  and  labels  used  in. 
packing  fish,  oysters,  etc. 

McNeil^  James.    Box  of  Indian  relics ;  from  Tennessee. 

Madsen^  Peter  {through  Prof.  D.  8.  Jordan).     Two  cans  of  alcoholic 
specimens  of  fishes  {Catostomus  fecundus) ;  from  Utah. 

Maine  Bed  Granite  Company^  Calais^  Me.    Specimens  of  granite;  from 
Bed  Beach,  Me. 

Malletty  Dr.  J.  W.    Two  boxes  of  minerals  (Microlite,  graphite,  baroen- 
ite,  etc.)  J  from  Virginia,  Nevada,  Mexico,  and  India. 

Maltby,  C.  &,  Baltimore^  Md.    Five  samples  of  cans  used  in  the  pack* 
ing  of  oysters. 

Mandersonj  A.    Kine  specimens  of  Pennsylvania  building-stones. 

Mandersonj  A.    Specimen  of  sandstone;  from  New  Jersey. 

Mandeville,  W.    Specimens  of  quartz ;  from  Pennsylvania. 

Mangum,  C.  W.    Indian  stone  relic ;  from  Fannin  County,  Georgia. 

Mann,  C.  E.    Two  birds'  skins  {Perissoglossa  tigrina  and  Dendroeca  Hack' 
burniw) ;  from  Illinois. 

Mansfield^  I.  E.    Eight  barrels  of  fossil  coal  plants ;  from  Beaver  County^ 
Pennsylvania. 

Marnochj  G.  W.    Specimens  of  reptiles  (EumeceSy  Eutcsnia,  and  I^ftho- 
dytes)  ]  from  Texas. 

Marshj  Prof  0.  C.    Cast  of  bones  of  fossil  bird  {Hesperornis  regaUSj 
Marsh). 

Marsh  J  Philip.    Box  of  arrow  and  spear  heads  and  a  box  of  birds'  eggs; 
£x>in  Illinois. 
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MarsMlj  Edward.    Specimen  of  miDcral  dust ;  from  North  Carolina. 

(For  examination.) 
MariiUiatj  M.  O.j  United  States  Becenue  Steamer  Corwin.    Specimen  of 

ores }  from  Alaska. 
Jf(tr(m,  H»  L.    Specimen  of  bug ;  from  Illinois. 
Mriin,^  8.  J.    Two  boxes  of  alcoholic  specimens  of  fishes,  crabs,  ete., 

obtained  by  Ashing  vessels  sailing  from  Gloucester,  Mass. 
}l(mn^Frof.  Otis  T.    Specimen  of  quartz  geode;  from  near  Keokuk,  Iowa. 
M(machusetts  Cotton  MiUj  Lotoelly  Mass.    Samples  of  cotton  cloth. 
Mother^ Fred.    Alcoholic  specimen  of  fish;  from  the  Saint  Lawrence 

lUver;   also,  living  box-tortoise,  marked   <^  Yankee,  1862'';   from 

Virginia. 
Matkws,  TT.,  Assistant  Surgeon,  U.  8.  Army.    Box  of  mineral  substance 

used  by  Navajo  Indians  for  bleaching  silver  and  as  a  mordant  in 

dyeing. 
MaihwSj  WiUiam  R.  C.    Samples  of  saline  soda;  from  Mono  Lake,  Cal- 
ifornia. 
Mattoniy  C.    Six  glass  tubes  for  watering  plants. 
Mayoyl.  C,  Oloucester,  Mass.    Five  samples  of  '< Champion''  row-locks. 
Medkr,  Lyman  O.  (through  John  B.  Wiggins).    Fragments  of  fossil  tusk 

of  mastodon ;  from  Tioga  County,  New  York. 
Mdgs^  General  M.  C.    Specimens  of  Minnesota  granite  used  by  the 

Union  Pacific  Bailroad  in  the  construction  of  the  railroad  bridge  at 

Bismarck,  Dakota.    Samples  of  building-stones;  from  the  quarries  on 

the  military  reservation  at  Fort  Leavenworth,  Kaili^ ;  specimen  of 

IHoe  wood,  showing  strength  of  the  timber  when  rested  at  ends  and 

weight  placed  in  the  center ;  also,  specimen  of  Indian  oolite ;  from 

the  Ute  Indian  reservation. 
Merekantj  Capt.  George  W.    '^  Purs^"  ring,  such  as  were  used  on  seines 

inl854. 
Jfem'B,  Br.  J.  C,  TJ.  &  A.    Eggs  of  snow  bunting  (Junco  anneetevis)) 

from  Montana. 
Meymy  P.  H.    Specimens  of  mica  schist  and  pyrite ;  from  Maryland. 
Micki^an  Wire  Shovel  Co.,  Niles,  Mich.    Wire  scoop,  for  removing  fish 

from  nets. 
Miki  Brothers  &  Co.,  New  Yorlc.    Series  of  manufactured  bristles,  etc., 

exhibited  at  International  Exhibition  of  1876,  Philadelphia. 
Jtftifer,  L.  M.    Two  fresh  specimens  of  fish  {Amia  caJ/oa)}  from  Geneva, 

KewYork« 
MiUer^  M.  A.    Box  of  minerals  and  Indian  arrow-heads;  from  Yir- 

(inia. 
IfiBer  &  Coates,  New  Tork.    Samples  of  floor  tiling. 
MUkfj  Joseph.    Specimens  of  minerals ;  from  Arizona. 
MiOs,  A.    Two  specimens  of  building-stones  from  Scotland  and  one 

froin  Grermany. 
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Miltimorey  Capt  A.  U.j  U.  S.  A.    Specimen  of  petrified  mesqnite  wood 

and  fossil  tooth ;  from  Texas. 
Missouri  Fish  Commission^  Saint  Louis^  Mo.    S]>ecimeiis  of  skip-jack 

{Clupea  chrysochloris) ;  from  Lexington,  Mo. 
Moorcy  Thomas  {through  0.  F.  Sawyer).    Shark's  jaw ;  firom  Loggerhead 

Key,  Florida. 
MoorCj  Dr.  {through  Hon.  S.  B.  Maxey).    Samples  of  water;  from  Eoreka 

Springs,  Arkansas. 
Moranj  George  H.j  Surgeon^  U.  S.  A.    Four  boxes  of  Indian  stone  imple- 
ments, etc.  (arrow-heads,  shell  ornaments,  ollas  with  barial  remains, 

etc.) ;  from  Fort  Thomas,  Ariz.,  and  North  Carolina. 
Morgan^  B.    Box  of  Indian  relics  \  from  Iowa.    (Lent  for  casting.) 
Morgan^  Edward.    Indian  stone  ax;  from  ^^ Soapstone  Hill",  District 

Columbia. 
Morgan^  Ja^es  J.  M.  de.    Collection  of  about  a  thousand  specimens 

of  European  Tertiary  and  Cretaceous  fossils. 
Morgan,  Joseph  {through  Senator  W.  B.  Allison).    Specimen  of  mineral; 

from  Iowa.    (For  examioation.) 
Morgan^  Leonard.    Specimen  of  fossil ;  from  Washiugton,  D.  C. 
Morgan^  Thomas.    Two  small  boxes  of  shells ;  from  New  Jersey. 
Morris,  L.  S.j  cfc  Son,  Warsaw,  N.  T.    Two  specimens  of  building  stones; 

from  New  York. 
Morton,  Bush  K.    Specimen  of  tree-toad  {Hyla  versicolor) ;  from  Ches* 

ter  County,  Pennsylvania. 
Mott,  F.  J.    SfiWimen  of  siderite ;  from  Colorado. 
Munroe,  Prof.  Charles  E.,  U.  S.  Naval  Academy.    Seventeen  specimens 

of  Maryland  building-stones. 
Muth  <&  Eckardt.    Two  living  fishes  {Macropodus  sp.) ;  from  Ohio. 
Myers,  F.  H.    Specimens  of  minerals ;  from  Maryland.    (For  examina- 
tion.) 
Myers,  John.    Specimen  of  mineral ;  from  Tennessee. 
Needham,  Oeorge  F.    Three  hawks  and  one  owl ;  from  Maryland  and 

District  of  Columbia. 
Nehrling,  H.    Three  specimens  of  birds'  nests  {Milvulus,  Chondestes^ 

Cyanospiza) ;  from  Texas. 
Helson,  E.  W.,  U.  S.  Signal  Service.    Thirty-six  boxes  and  three  barrels 

of  sx>ecimens  of  general  natural  history,  two  lidaokas,  two  sleighs, 

and  models  of  canoes  and  paddles;  from  Alaska. 
Nelson,  Dr.  Wilfred,  British  Consul,  Panama.    Alcoholic  specimen  of 

snake ;  from  forest  in  Ecuador. 
New  Britain  Knitting  Company,  New  Britain,  Conn.    Samples  of  knitted 

goods,  underwear,  etc. 
New  Orleans,  La.,  JesuiVs  College.    Box  of  rocks,  minerals,  and  fossils ; 

from  Louisiana. 
Newsome,  David.    Samples  of  calcareous  tufa ;  from  Pierce  County, 

Washington  Territory. 
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Kew  York^  JT.  F.,  American  Museum  of  Natural  History,    Seventeen  boxes 

of  the  dnplicate  fossils  of  the  James  Hall  collection.    (First  series.) 
NichoU^  Dr.  H.A.A.    Tank  of  alcoholic  specimens  of  fishes  and  a  small 

box  of  birds'  skins,  from  Dominica ;  also  one  fish-pot,  from  Antigua. 
1S%Mm^  Henry  E.j  Lieutenant-Commander^  U.  8,  Coast  and  Oeodetio  Sur^ 

fey  iteamer  Hassler.    A  collection  in  alcohol  of  specimens  of  fishes, 

from  Alaska ;  and  a  bottle  of  sea  soundings,  from  Menzie's  Bay,  Dis* 

covery  Passage,  British  Columbia. 
Hmn^  J.  8.    Worm  cell  with  worm  ;  from  Pennsylvania. 
Noon^  Luke,    Two  specimens  of  New  York  building-stones. 
Norm,  P.  TT.,  Superintendent  of  Yellowstone  National  Park,    Grate  of 

mammal  skins  ( Ursusj  CariamSj  Cervus^  and  Ovis)  and  forty-seven 

boxes  of  minerals,  rocks,  natural  formations,  etc. }  from  the  Yellow- 

Btone  National  Park. 
Ifort(m^  E.  H.  {through  Senator  F,  M.  Cockrell),    Bottle  of  water ;  firom 

Missouri.    (For  examination). 
(fBdme^  Col.  James  B,    Specimen  of  fish  (Trichiurus  lepturus)'^  from 

LoDji:  Island. 
Ober,  F,  A,    Two  copper  axes ;  from  Mexico,  and  two  boxes  of  general 

Datoral  history  collections,  from  Kit's  Island,  etc.,  New  Mexico. 
Oliver,  John.    Three  specimens  of  Missouri  building  stones. 
Oliver,  John  A,    Living  snake  { Tropidonotus) ;  from  the  Potomac  Eiver, 

Washington,  D.  C. 
Oram,  F.  F,    Sample  of  Titaniferous  sand  from  the  gold  region  of  Ban- 

(lolph  County,  Alabama. 
Orevtt,  Frank  P.    Nest  of  Canada  jay  {Perisoreus  canadensis) ;  from 

Maine. 
Oregon  State  Commission^  Permanent  Exhibition  Building^  Phila^delphiOy 

Pa.   Exhibit  made  at  Philadelphia,  consisting  of  mounted  specimens 

of  birds  and  mammals,  and  agricultural  products. 
Ort(m,  Edward,    A  large  collection  of  building-stones  j  from  Indiana, 

Eentacky,  and  Ohio. 
Onii,  Charles  F.y  Manchester ^  Vt.    Six  artificial  fiies  for  fishing. 
Omis,  Charles  8.    A  collection  of  old  books,  coins,  badges,  etc.,  also 

specimens  of  arrow-heads. 
Owsley,  Dr,  J,  B.    Indian  stone  pick  and  cone ;  from  Ohio.    (Lent  for 

easting.) 
Packardj  B,  L.    Box  of  fossiliferous  rocks ;  from  the  Indian  Territory. 
■Pfl^e,  Peter,    Specimen  of  red-throated  diver  (Colymbus  septentrionalis)\ 

from  West  Virginia. 
•Piipe,  W,  F,    Living  water-snake  (Tropi^ono^ii^  sipedon)]  from  Gun- 

ston's,  Va. 
tshneTj  Dr,  E,    Two  boxes  of  mound  relics;  from  Arkansas  ]  and  two 

boxes  of  general  ethuologica ;  from  Tennessee. 
Pofaner,  Miss  Z,    Two  specimens  of  building-stones ;  from  Ohio. 
Palmer,  William.    Specimen  of  snakes  {Tropidonotus))  from  Yirginia, 
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Paris  J  France.    Masenm  of  Katural  History.    Box  of  alcoholic  sped 

mens  of  natural  history. 
Patrickj  Jason.    Two  specimens  of  building-stones ;  from  Tennessee. 
Philadelphia^  Pa.^  Academy  of  Natural  Sciences.    Plaster  casts  of  ant 

nests.    (Purchased). 
Phillips^  Bamet.    Box  of  samples  of  the  "  Ogeeche  lime.'' 
Peelorj  David.    Fossil  coal-print;  from  Pennsylvania, 
Pierson^  A.  R.    Specimen  of  bird ;  from  New  Jersey. 
Pilling^  George  P.,  Philadelphia,  Pa.    Four  silver-plated  "  Patent  Co^ 

Milkers.'' 
Pinhhamj  Joseph.    Two  specimens  of  minerals ;  from  Virginia. 
Piatt  &  Co.,  Baltimore,  Md.    Two  samples  of  cans  used  in  packing  oyi 

ters. 
Pocasset  Manufacturing  Company,  Fall  Eiver,  Mass.    Samples  of  mani 

factured  cottons. 
Poey,  Prof.  Felipe.    Living  boa-constrictor  and  box  of  insects ;  froi 

Cuba. 
Policy s,  Hon.  W.  H.,  United  States  Consul,  Barbados,  West  Indies.    Sp< 

cimens  of  shell  celts  and  infusoria  earths ;  from  Barbados. 
Pollock,  John  S.    Indian  arrow-head ;  from  Hamilton  County,  Ohio. 
Porter,  William  H.    Specimen  of  butterfly. 
Portland  Packing  Company,  Portland,  Me.    Samples  of  cans  used  in  pad 

ing  fish,  etc. 
Powell,  Hon.  Samuel.    Tank  of  alcoholic  8x>ecimens  of  fishes,  etc. ;  froi 

Ifewport,  E.  I. 
Powell,  S.  W.    Specimens  of  worms  infesting  meadows  at  Madison 

K  Y. 
Power,  A.  H.    A  large,  fresh  specimen  of  salmon ;  from  the  Merrima 

Kiver,  N.  H. 
Powers  dk  Weightman,  manufacturing  chemists,  Philadelphia,  Pa.    Sevei 

boxes  of  chemical  products  and  manufactures. 
Prentiss,  J.  C.    Specimen  of  "  bog  ore" ;  from  near  Eavenna,  Ohio. 
Price,  James.    Two  specimens  of  building-stones  from  Tennessee. 
Prince,  David.    Specimen  of  mineral;  from  Kew  Jersey. 
PriTice,  S.  F.,  <&  Co.,  South  Dorset,  Yt.    Two  specimens  of  Vermont  build 

ing-stones. 
Printz,  Lorenzo.    Copper  plates  and  disks;  found  in  Fairfax  Gonntj 

Virginia. 
Pullen,  Clarence.    Sixteen  specimens  of  Kansas  building-stones. 
Pybas,  B.    Fossil ;  from  Alabama. 
Quick,  Edgar  B.    Specimens  of  young  moles  {Blarina  brevicauda);  iron 

Indiana. 
Quinn,  James,  Portland,  Oreg.    Three  samples  of  cans  used  in  the  pack 

ing  of  Columbia  Eiver  salmon. 
Ramsey,  K.  A.    Specimens  of  plants ;  from  Xorth  Carolina.    (For  identi 
.    fication). 
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Banekfuuj  C.  H.y  Jr.    Small  box  of  pentramites;  firom  IHinois. 
Aires,  £.  W.  {through  Mr.  Eckhardt).    Eggs  of  carp  (dead)  and  speci- 
mens of  male  eels;  from  Germany. 
JBam,  Ik.  Charles.    An  Indian  nnt-stone  and  an  animal-shaped  clay 

figure  (modern);  made  by  the  Tesnque  Indians,  of  New  Mexico. 
£«i,  G.  jr.    Tin-type  pictures  of  ball  (weighing  ten  ponndd^  taken  from 

stomach  of  cow;  from  Indiana. 
£ees,  Bkhard.    Nineteen  specimens  of  slate;  from  Maryland. 
£fi^  Qeorge  W.    Specimens  of  soapstone  vessels,  grooved  axes,  etc. ; 

from  Virginia;  and  a  carved  human  face  in  chloride;  from  Pennsyl- 
vania. 
Etdgway,  Audvion  W.    Two  specimens  of  bats;  from  Washington, 

D.C. 
Bidgwayj  Robert.    A  large  collection  of  skins  of  American  birds  (nearly 

800  species  and  2,500  specimens)  and  six  boxes  of  specimens  of  snakes, 

tortles,  and  other  reptiles,  and  a  box  of  Indian  relics  (arrow-heads, 

pestles,  mortars,  etc.) ;  from  Indiana. 
Bigg9j  Thomas  J>.    Specimens  of  rocks ;  from  Montgomery  Gonnty,  Md. 

(For  examination.) 
RHegj  T.  E.J  U.  8.  A.    A  small  collection  of  plants;  from  Idaho. 
Ev>  JaneirOj  Brazil^  Museo  NacionaU  {through  Prof.  Orville  A.  Derby). 

Two  boxes  of  fossils;  from  Brazil. 
Bt)fcrte,  Tf.  F.    A  living  specimen  of  Phrynosoma;  from  New  Mexico. 
SoKnsoHj  O.J  Jr.    Two  specimens  of  snakes  {Diadophis  punctatus) ;  from 

Washington,  D.  C. 
io^n^  James  W.    A  specimen  each  of  ant  {Mulilla  coccinea)  and  fossil; 

from  Tennessee. 
Bogai^  R,  M.    Specimen  of  bug;  from  Tennessee.    (For  examination.) 
SogerijD.  M.  {through  Hon.  J.  0.  Clements).    Specimen  of  ore;  from 

Georgia.     (For  examination.) 
"fiww,  W.  8.    Specimen,  in  flesh,  of  peacock. 
-Bow,  George  W.    Two  specimens  of  Tennessee  building-stones. 
-Bt^K^  F.    Stone  knife  and  bird  and  boat-shaped  implements ;  from 

Kew  York.    (Lent  for  casting.) 
-Boife,  H.  C.J  dk  Co.f  Fairhaveuj  Conn.    An  oyster  hammer,  knife  and 

opener. 
•B%,  CharleSj  U.  8.  A.    Skins  and  skulls  of  wild  cat,  swift,  antelopes, 

deer,  coyotes ;  antlers,  lower  jaw,  and  skin  of  elk;  three  specimens 

of  ambey stomas,  a  box  of  birds'  skins,  nests,  and  eggs,  and  bottle 

of  micaceous  sand ;  from  Wyoming, 
-ftwyaii,  J.  C.    Specimens  of  minerals;  from  Washington  Territoiy. 
itiijy,  Henry  H.    Twelve  boxes  of  plants,  box  of  fragmentary  jwttery, 

bones,  etc.,  and  pair  of  sandals  from  cave,  stone  ax,  an  Indian  carved 

stick,  and  specimens  of  birds'  skins ;  from  New  Mexico. 
^\  John  A.    Box  of  Indian  stone  implements;  from  Bucks  County, 

Pennsylvania. 
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BaUhury^  R.  8.    Six  specimens  of  fossils  (casts) ;  from  Wisconsin. 

SampsoTiy  F.  A.  Fifty-four  specimens  of  cretaceous  fossils }  from  Texas. 
(For  identification.) 

San  Francisco  Cal.^  State^  jMining  Bureau.  Cast  of  Indian  stone  hook; 
from  California. 

Sankepj  JR.  A.  Specimens  of  pyrrhotite ;  from  Colorado.  (For  exami- 
nation.) 

Schieffeliny  W.  JET.  <fe  Co.,  HTcw  Yorlc.  A  large  collection  of  native  and 
manufactured  chemical  products. 

Schnech,  Dr.  J.  Four  living  specimens  of  turtles  [Aspidoncctea  and 
Malacoclcmmys) ;  from  Illinois. 

Scatchler  &  Oibbs^  San  FranciscOj  Cat.  Samples  of  cans  and  labels  used 
in  the  packing  of  Columbia  River  salmon. 

Schooner  Northern  Bogle  {through  8.  J.  Martin).  Fresh  specimen  of 
sturgeon ;  from  Ipswich  Bay,  Massachusetts. 

Scott,  Dr.  J.  M.    Specimen  of  bat  (Atalapha  cineretis) ;  from  Virginia. 

Scribner'Sj  Charles,  Sons,  New  York.  The  "  Game  Fishes  of  North 
America,"  by  G.  Brown  Goode  and  S.  A.  Elilboume.  (Illustrated 
with  colored  plates.) 

Selkirk,  J.  H.  Specimens  of  menhaden  {Brevoortia  patronus);  from 
Texas. 

Sen^rent,  Samuel  8.    Box  of  minerals ;  from  Virginia. 

Seve,  Edward,  consul  of  Belgium,  Philadelphia,  Fa.  Specimen  of  green 
coffee ;  from  Yungas  Valley,  Bolivia. 

Severance,  W.  N.  Section  of  larch  (Tamarack)  with  fire-scar ;  26  feet 
below  surface,  at  Olivia,  Minn. 

Slialer,  Prof.  N.  8.  A  large  collection  of  building  stones  and  slates; 
from  Maine,  Massachusetts,  and  Bhode  Island. 

Shaw,  James.  Human  skeleton  taken  from  mound  near  Savanna,  Illi- 
nois. 

Sheldon,  Prof.  D.  8.  Specimens  of  parasites  taken  from  the  gills  and 
intestines  of  sturgeon,  and  two  living  serpents ;  from  Iowa. 

Shenandoah  Valley  Railroad  Company,  Luray,  Va.  Four  specimens  of 
marble ;  from  Luray,  Va. 

Shepard,  Prof.  Charles  U.  Ten  specimens  of  minerals ;  from  various 
localities. 

Shepard,  Prof.  C.  U.    Specimen  of  pagodite;  from  Georgia. 

Shepard,  N.  B.  Specimen  of  hematite  ore  j  from  Buckingham  County, 
Virginia. 

Sherman,  General  W.  T.  Shield,  flag,  and  crape  used  to  drax>e  the 
catafalque  of  President  Garfield,  at  Cleveland,  Ohio,  September  2% 
1881. 

Slierwood,  Q.  P.  Three  specimens  of  Few  Brunswick,  Canada,  build- 
ing stones. 

Shields,  George  0.  {through  Dr.  J.  W.  Velid).  Three  small  herring  (Ar- 
gyrosomus)  taken  from  stomach  of  pike  caught  in  Long  Lake,  Wis- 
consin. 
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Shindler^  A.  Zeno.  Alooholio  specimen  of  horned  toad  {Phrynasanui 
mnutum). 

ShjomakeTj  George,  Four  living  snakes  {TropidonottLS  sipedon) ;  a  bottle 
of  alcoholic  specimens  of  reptiles,  and  a  collection  of  birds'  nests  and 
eggs;  from  the  District  of  Columbia. 

Skufeldtj  Dr.  B.  W.,  U.  8.  A.  Box  of  insects  from  Fort  Laramie,  Wyo- 
ming; alcoholic  specimen  of  serpent,  from  the  Isthmus  of  Darien; 
four  eggs  of  tortoise  (Cistudo  clausa)  from  Connecticut,  and  a  col- 
lection of  34  sx>ecies  of  bird's  egg^. 

Silver  Lake  Company^  Wellington  Bros.  &  Co,y  ngentSy  Boston^  Muse. 
Twenty-nine  samples  of  cordage. 

ISmmonSy  J)r.  C.  A.    Five  specimens  of  building  stones ;  from  Florida. 

Simpson,  Friench.    Box  of  fossil  bones ;  from  Colorado  County,  Texas. 

Simn,  H.  &  Son^  Baltimore^  Md.  Specimen  of  building  stones ;  from 
France. 

Skinner,  Jo^iah.  Four  jars  of  alcoholic  specimens  of  fishes  [Dorysoma^ 
SUzostediumy  Hyodon^  Clupea,  Catostomus,  die.) ;  from  Alabama. 

Small^  0.  W.  Specimen  of  flesh  of  porpoise;  from  Provincetown, 
Mass. 

Smithy  A.  W.  A  living  ex>ecimen  of  milk  snake  (Ophiboltis  doliattis) ; 
torn  Maryland. 

Smith,  Courtland  A,  Four  specimens  of  rocks;  from  Prince  William 
County,  Virginia. 

Smith,  George  P.    Cocoon  of  moth.  • 

Smi^h,  Frof.  Hamilton  L.    Box  of  microscopic  slides  of  infusoria. 

Smith,  Horace  J.  Samples  of  dried  abolone  meat;  from  Santa  Bar- 
bara, Cal. 

Smith,  John  P.    Box  of  stone  implements,  &c. ;  from  Maryland. 

SmUh,  Miss  Bosa,    A  collection  of  fishes ;  from  San  Diego,  Cal. 

Smith,  8.  W.    Box  of  minerals ;   from  Pennsylvania.     (For  examina- 
tion.) 

Smod,  J.  (7.  Ninety  specimens  of  building  stones  from  New  York  and 
New  Jersey. 

Smythe,  Oeorge,  Two  boxes  of  coal ;  frpm  the  coal  measures  of  Illi- 
nois. 

Snm,  A.  i.  Specimen  of  clay  impregnated  with  calcite ;  from  Ten- 
nessee.   (For  examination.) 

Snofcdeny  Fred.  Two  specimens  of  flying  squirrels  {Sciuropteriis  volti- 
ceUa) ;  from  Virginia. 

SnydeTy  E.  8.  Thirteen  specimens  of  building  stones;  from  Wq/st  Vir- 
ginia. 

Sperr,  F.  W.  Fifty  specimens  of  building  stones ;  from  Massachusetts, 
New  Jersey,  and  Pennsylvania,  and  one  from  France. 

^P^^y  F.  A.  Specimen  of  orthoclase,  actinolite,  &c. ;  from  Colorado. 
(For  examination.) 

Spray y  8.  J.    Specimen  each  of  skunk  and  bird ;  from  Colorado. 
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Springy  E.  C.    Three  specimens  of  ores ;  fh>m  Virginia.    (For  examina* 

tion.) 
Springfield  Soapstone  Company ^  Springfield^  Mms.    Two  specimens  of 

soapstone;  from  Vermont. 
St<inley^  Henry  0.    A  specimen  of  young  land-locked  salmon;  from  the 
Androscoggin  Eiver,  Maine. 

SteamSj  Silds.  Three  specimens  of  apparatus' nsed  in  the  Bed  Snapper 
fishery,  of  Florida,  and  a  bottle  of  colored  sea  water ;  firom  Pensacola 
Bay. 

SteeUy  J.  O.    Specimens  of  polished  stone ;  from  Lexington,  Va. 

Stevenson^  James.  Five  specimens  of  building  stones ;  from  New  Mex- 
ico. See,  also,  Washington,  Smithsonian  Institution,  Bureau  of 
Ethnology. 

Stewartj  J.  T.    Stone  ax ;  from— — 

Stewart,  C.  A.    Specimen  of  bat ;  from  Washington,  D.  C. 

Stewartj  If.,  <fc  Co.j  Milwaulceej  Wis.  {through  E.  O.  Blackford).  Speci- 
men of  white-fish,  (Coregonus  clupeiformis),  weighing,  when  dressed, 
11^  lbs. ;  from  Lake  Michigan. 

StilwelU  O.  if.    Specimen  of  salmon  ;  from  the  Penobscot  River,  Maine. 

StonCj  Livingston.  Three  boxes  of  alcoholic  specimens  of  fished,  from 
the  McCloud  river.  Gal. ;  specimens  of  snakes  and  lizards,  box  of  ge- 
ological specimens,  box  of  birds'  nests  and  eggs,  three  boxes  of  fossils, 
skin  of  young  bear,  and  teeth  and  bones  from  Bear  Cave ;  all  from 
California. 

Stufflebeam,  J.  O.  Specimens  of  pyrites ;  from  Madison  County,  Arkan- 
sas.   (For  examination.) 

Sttiartj  W.  E.  Specimens  of  young  shad  {Glupea  sapidissima) ;  from  the 
Potomac  River. 

Sturtevant  &  Cole.,  Bethel^  Vt.  Two  si)ecimens  of  building  stones ;  from 
Vermont. 

SicaUy  Judge  J.  0.  Two  boxes  of  alcoholic  specimens  of  fishes  {Oncor- 
hynchv^j  Sebastichthys^  Hippoglossu^j  Salmoy  etc.) ;  from  Washington 
Territory,  and  specimens  of  salted  fish  (**Beshowe");  from  Victoria. 

Taylor  J  E.  L.    Specimen  of  hybrid  fowl;  from  Virginia. 

Taylor,  Thomas.    Three  fossils ;  Maryland  and  North  Carolina. 

Taylor,  William  J.  Six  living  terrapins  and  a  box  of  mound  remains* 
from  Georgia. 

Tennessee  Cotton  Factory ^  N^ashville,  Tenn.    Samples  of  cotton  cloth. 

Tennessee  River  Marble  Company^  Knoxville,  Tenn.  Two  specimens  of 
building  stones ;  from  Tennessee. 

Texas,  Legislature  of,  Austin,  Tex.  Thirty  specimens  of  building  stones; 
from  Texas. 

Tliews,  William.    Two  specimens  of  building  stones ;  from  Idaho. 

Thomas,  A.  D.  Indian  stone  image  (broken) ;  from  Hancock  County, 
Illinois. 
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Uowjwon,  Professor.  Silicified  lower  jaw  of  bison ;  from  Veta  Pass,  Col- 
orado. 

Thmfwn^  Capt.  William  {through  J.  W.  Collins).  Piece  of  sword-fish 
snoat,  broken  off  in  fishing  schooner ;  from  Gloucester,  Mass. 

IhotMonj  John  H.  Specimens  of  ore ;  from  New  Mexico.  (For  examin- 
ation.) 

Ihmson,  W.  J.  R.    Specimens  of  embryonic  centipede ;  from  Texas. 

Thurhtr^  JET.  JT.  cfc  JP.  J?.,  &  Co.y  Few  Yorky  N.  Y.  Samples  of  labels  and 
cans  used  in  packing  fish,  oysters,  etc. 

TuMmatse  (Indian).  Indian  head-dress  and  shield  of  the  Cheyenne 
IndiaDS. 

Toddy  Prof.  J.  E.  Collection  of  Carboniferous  fossils ;  from  Iowa  and 
Nebraska. 

To^,  Japan,  University  of  (through  Peahody  Museum^  Cambridge^  Mass.) 

Box  of  fragmentary  Japanese  pottery. 
Toner,  Dr.  J.  M.    Piece  of  roofing  and  tiling  taken  from  excavated 

Boman  villa  at  Morton,  near  Brading,  Isle  of  Wight. 
Ton^,  Oeorge  H.    Small  box  of  birds'  eggs ;  from  Warrenton,  Va. 
Totrn,  Matthew  J  Great  Lmgua^  W.  I.    Three  eggs  of  Flamingo. 
Townsend^  T.  B.    Specimen  of  Ohio  building  stone. 
Trowbridge^  8.  H.    Box  of  Indian  implements  (lent  for  inspection)  and 

box  of  fossils ;  from  Missouri. 
Trumhullj  Eli.    Specimens  of  rocks ;  from  Huron  County,  Ohio.    (For 

examiDation.) 
Iru2evantj  Oeorge  8.    Specimens  of  fossils  from  the  phosphate  beds  of 

South  Carolina. 
Tufisy  James  W.    Specimen  each  of  Italian  and  New  York  marble. 
Turner^  Laden  Jf.,  Sigfial  Service^  U.  8.  A.    Six  boxes  of  general,  natural 

UstOTy  and  ethnological  specimens,  from  Alaska ;  and  two  boxes  of 

birds'  skins,  and  a  tank  of  alcoholic  specimens  of  fishes,  etc. ;  from 

Illinois. 
Underwoodj  Williamj  &  Co.^  Boston^  Mass.    Samples  of  cans,  packages, 

and  labels  used  in  the  packing  of  fish,  etc. 
UfUted  States  Stamping  Company y  New  York.    Box  of  samples  of  stamped 

tin-ware. 
Fofew^'iie,  O.    Box  of  minerals ;  from  Great  Bend,  Pa. 
Tawnoy^  J.  C.    Specimen  of  minerals  (Smithsonite,  Limonite,  Siliceous 

sinter,  etc.) ;  from  Virginia.    (For  examination.) 
Fajioy,  Elijah.    Specimen  of  ore ;  from  Tennessee.    (For  examination.) 
^d>^,  Dr.  J.  W.    Collection  of  fishes,  in  alcohol ;  fh)m  Florida. 
^OTit'Mum,  John.    Specimen  of  malformed  sweet  potato ;  from  Virginia. 
^^1  Samuel  TT.,  IdeuteTumtj  U.  8.  N.    A  cassock  or  water-proof  coat, 

made  of  the  skin  of  the  hair-seal  at  l^ain,  Labrador,  a  mission  station 

of  the  Moravian  Brotherhood. 
Vetromite,  Rev.  Eugene.    Specimens  of  Icalian  shells. 
Wachnuihy  Charles.    "Nine  specimens  of  building  stones ;  from  Iowa. 
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WddCj  Lieut  E.  C,  U.  8.  Revenue  Marine  Steamer  Moccasin.    Two  fossil 

shark's  teeth  and  pieces  of  fossil  vertebrae. 
Wagner^  Henry.    Specimen  of  moth ;  from  Washington,  D.  C. 
Walke,  E.  H.    Specimen  of  shad,  weighing  seven  pounds,  and  specimens 

of  lamprey  eels  {Petramyzon  marinus) ;  from  Albemarle  Sonnd. 
Walker^  8.  T.    Twelve  packages,  containing  specimens  of  general  nat- 
ural history  (reptiles,  mammals,  fishes,  birds,  insects,  etc.),  Indian, 
implements,  mound  remains,  etc. ;  from  Florida. 
Wallace^  John.    A  mounted  specimen  of  rail  {Porzana  Carolina). 
Wallemj  Frederick  M.    Two  alcoholic  specimens  of  trout,  with  parasites ; 

from  Norway. 
Ware^  James.    Four  Indian  stone  relics )  from  Indiana. 
Warner y  J.  8.    Box  of  fossils  and  Indian  implements ;  from  Tennessee. 
Warner^  W.  22.,  iSk  Oo.y  Fhiladelphiay  Fa.    Bottle  containing  specimens  of 

Irglervin. 
'Washington^  D.  (J. : 
Anthropological  Society.    Box  of  arrow-heads,  spear-points,  etc. 
Department  of  State.    (See  under  names  of  United  States  Consuls j 

Fhilip  Figyelmesy  and  W.  H.  Folleys.) 
Treasury  Department : 
Revenue  Marine  Division.    (See  under  names  of  Capt  C.  L.  Hooper^ 

Lieut.  John  Dennett^  M.  O.  Marsilliotj  and  E.  0.  Wade.) 
United  States  Coast  and  Geodetic  Survey j  Frof.  J.E.Eilgard,  Super- 
intendent.   (See   under  names  of  Lieut.  Commander  Henry  E. 
NicholSj  Marcus  Bakery  C.  H.  Boydj  Oershon  Bradford^  and  W.  H. 
Dall.J 
War  Department : 
Medical  Department.    (See  under  names  of  Doctors  Elliott  CoueSj  0. 
W.  MattJiewSy  R.  W.  Shufeldt^  H.  C.  Yarrow^  and  Timothy  E.  Wil- 
cox, and  Hospital  Steward  Charles  Ruby.) 
Fay  Department.    (See  under  name  of  Col.  Oeorge  L.  Fehiger.) 
Quartermaster's  Department.  (See  under  name  of  GeweraiJf.  C.Meigs.) 
Signal  Service j   U.  8.  A.    A  collection  of  alcoholic  specimens  of 
fishes,  crabs,  star-fishes,  etc. ;  from  Greenland.    (Sent  by  Dr. 
Pavy  to  Capt.  H.  W.  Howgate.)    Also  skin  of  bear ;  from  Arctic 
America.    (See  also  under  names  of  Sergeants  E.  W.  Nelson  and 
L.  M.  Turner. 
Subsistence  Department.    (See  under  name  of  General  Robert  Mac- 

feely.) 
United  States  Army.    (See  under  names  of  Generals  W.  T.  Sherman^ 
and  Hatchy  Colonels  Dodge  and  Hodges^   Captains  Charles  Bend- 
irCj  A.  E.  MiltimorCj  D.  L.  Huntington. 

UTavy  Department : 
Bureau  of  Medicine  and  Surgery.    (See  under  names  of  Doctors  John 
F.  Bransfordj  F.  C.  Dale. 
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JSavy  Department — Gontinaed. 

Bureau  of  Navigation  {Commodore  W.  D.  Whiting^  Chief  of  Bu- 
reau). Specimens  of  ocean  bottom  taken  by  U.  S.  S.  Ranger^  Com- 
mander J.  W.  Phillips^  commanding,  between  San  Diego,  Cal., 
and  latitude  34o  N.,  longitude  137o  W. 

Bureau  of  Provisions  and  Clothing.  (See  under  names  of  Paymaster 
A.  W.  Bacon^  U.  8.  N.  See  under  names  of  Capt.  L.  A.  Beardslee^ 
Commander  R.  H.  Oorringe^  LieuL  Commander  Henry  E,  Nichols 
Lieut,  Samuel  W,  Very^  and  Master  A.  E.  Bdbcock.) 

Bureau  of  Steam  Engineering.  (See  under  name  of  Chief  Engineer 
W.  B.  Brooks). 

United  States  Naval  Academy.  (See  under  name  of  Prof.  Charles  E. 
Munroe.) 

United  States  Naval  Observatory.  Manuscript  of  Capt.  Charles  F. 
Hall  relating  to  his  voyages  and  explorations  in  Arctic  America. 
Interior  Department : 

Bureau  of  Ethnology  {J.  W.  Powell  j  Director).  Fifty-five  packages 
of  general  collections  of  ethnology  from  Pueblo  villages  in  New 
Mexico,  collected  by  James  Stevenson,  F.  H,  Gushing,  H.  J.  Bid- 
die,  and  others.  (See  also  under  names  of  B.L.  Packard  and 
James  Stevenson.) 

United  States  Fish  Commission.  {Prof.  Spencer  F.  Baird,  Commis- 
sioner.) Ninety-two  boxes  of  general  marine  and  other  collections 
obtained  by  the  steamers  Fish  Hawk  and  Lookout  and  assistants 
along  the  Atlantic  sea-board.  (See  also  under  names  of  JST.  C. 
Chester  J  A.  H.  Clark  ^  J.  W.  Collins^  T.  H.  Bean^  Oeorge  O.  Daven- 
port^ Y.  N.  EdwardSy  Charles  E.  Oilbertj  Ernest  Ingersoll,  D.  S. 
Jordan^  J.  A.  KitCj  M.  McDonald^  8.  J.  Martin^  W.  F.  Pagcy  L. 
Stonoj  Thomas  Taylor^  E.  H.  Walke^  and  W.  A.  Wilcox.) 

United  States  Geological  Survey  (J.  W.  Powell^  Director).  Twenty- 
seven  boxes  of  fossils  collected  by  Prof.  L.  F.  Ward  in  Colorado. 

^(iUfBj  Pierre.  Two  bones  from  drum-fish  (Haploidonotus  grunniens)'^ 
from  Washington. 

leaver  &  Corderoy.  Box  of  clay,  slate,  and  stone  pipe;  from  In- 
diana. 

VdUngton  Brothers  cfc  Co.j  Boston^  Mass.    Box  of  samples  of  cordage. 

Wc/b,  J.  E.  Specimen  of  insect  (Oryllotalpa  horealis) ;  from  Ohio.  (For 
examination.) 

'WeUsj  J.  O.    Three  boxes  of  birds'  skins ;  from  Grenada,  West  Indies. 

Westy  John,  Westporty  Greg.  Samples  of  cans  and  labels  used  in  pack- 
ing Columbia  Eiver  salmon. 

Westy  John.  Weapon  of  bill-fish  taken  from  the  bottom  of  the  brig 
^ Meteor^  of  Alexandria,  while  on  a  voyage  to  Brazil  in  1876. 

WhartoUy  Joseph.  Specimen  of  pure  tin  j  from  Cometo,  State  of  Du- 
lango,  Mexico. 
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Wheeler,  Charles  Le  Boy.  Specimen  of  oolitic  flint,  and  a  fresh  sped- 
men  of  gravid  porpoise  {Phoccena  lineata)  found  on  beach  at  Cajie 
May,  N.  J. 

White,  Dr.  C.  A.  Block  of  Indian  pipe-clay,  from  S.  W.  Minnesota;  a 
box  of  fossils,  from  Colorado;  the  type  of  Zygorobus  Whitei;  a  small 
box  of  arrow-points,  and  a  specimen  of  Triassic  sandstone  (core  of 
diamond  drill) ;  from  Ooloi*ado. 

White,  0.  W.  A  string  of  beads  from  the  burial  ground  of  the  Waoo 
(Texas)  Indians. 

White,  O.  W.  {through  Hon.  H.D.Money.)  Specimen  of  ore  from  Missis- 
sippi.   (For  examination.) 

W  hite,  Dr.  J.  A.    About  600  arrow  points  from  Oregon.    (Purchased*) 

Whitfield,  R.  P.    Box  of  fossils;  from  the  Black  Hills,  Dakota. 

Wiggins,  John  B.  Eight  boxes  of  Indian  stone  relics,  mound  remains, 
&c.,  from  Kew  York  and  Virginia,  and  specimens  of  an  insect  (Tremex 
columbcc),  destructive  to  maple  trees,  at  Waverly,  K.  Y. 

Wiloox,  Joseph.  Four  specimens  of  arrow-heads;  from  Hernando 
County,  Florida. 

Wilcox,  Dr.  Timothy  E.,  JJ.  8.  A.  Specimens  of  unios  from  Boise  Biyer, 
Idaho,  and  a  skin  of  {Lanius  borealis) ;  frt)m  Idaho. 

Wilcox,  W.  A.  Three  specimens  of  cusk  {Brosmius  brosme)^  from 
Boston  markets,  and  a  tumor  taken  from  a  salted  cod-fish. 

Wilkesbarre,  Pa.,  Natural  History  and  Geological  Society  of.  Bpeci- 
mens  of  black  muck. 

WiUcinson,  E.,  Jr.  A  collection  of  marine  shells ;  frt)m  Lower  Cali- 
fornia.   (For  examination). 

Williams,  J.  F.  A  small  quartz  crystal ;  from  mountains,  Pennsyl- 
vania. 

Williams,  J.  M.    Deformed  lobster  claw ;  from  Ellsworth,  Me. 

Williamson,  W.  A.  four  vials,  containing  specimens  of  young  sponges, 
fishes,  insects,  and  worms,  and  two  boxes  of  insects  and  shells ;  from 
Canada. 

Willson,  W.  L.,  Philadelphia,  Pa.    Samples  of  encaustic  floor  tiles. 

Willson,  J.  H.  Two  specimens  of  minerals ;  frt)m  Virginia.  (For  ex- 
amination.) 

Wingate,  J.  D.  Living-homed  toad  {Phrynosoma) }  from  Penng^yl- 
vauia. 

Winchell,  JT.  H.  A  large  collection  of  specimens  of  building  stones 
and  slates;  from  Dakota  and  Minnesota. 

Winthrop,  L.  A.  Pharyngeal  bone  of  fresh-water  drum  (Haploidonotus 
grunniens) ;  from  Minnesota. 

Wittfield,  William.  A  box,  containing  alcoholic  specimens  of  reptiles, 
fishes,  insects,  and  shells ;  from  Florida. 

Wolff,  J.  E.  A  large  collection  of  specimens  of  building  stones  fix>m 
Maine,  Massachusetts,  and  Bhode  Island. 
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IfoodnuMj  Dr.  H.  T.    Indian  figure  (frog)  pipe  (purchased)  and  a  pipe 

of  black  stone  and  a  partially  drilled  banner  stone;  from  Indiana. 
Vfooiter^  A.  F.    Box  of  birds'  eggs ;  from  Connecticut. 
ForA,  8.  O.  Four  specimens  of  land-locked  salmon ;  from  North  Garo- 

lilUL 

Wrightj  Abel  €L    Five  specimens  of  fishes ;  from  Georgia. 
Wright^  B.  H.    Box  of  fossils ;  from  New  York. 
Wrigkt^  James^    Two  specimens  of  building  stones ;  from  Tennessee. 
WrigUj  L.  A.    A  living  centipede  and  horned-frog;  from  Texas. 
TTynn,  Bev.  L.  B.    Small  box  of  minerals  j  from  Virginia.    (For  exami- 
nation.) 

Yarrow^  Dr.  H.  C.  Seven  alcoholic  specimens  of  reptiles  {Oplieoaaurus^ 
Cydophis,  Alligator^  etc.) ;  from  Fort  Macon,  N.  0. 

TarrtWj  John.    Two  bottles  of  alcoholic  specimens  of  insects. 

YeiMteSj  W.  8.    Specimens  of  fossil  sharks'  teeth ;  from  North  Carolina 

Zeiedonj  JosS  C.    A  small  collection  of  birds'  skins ;  from  Costa  Eica. 

TJnkmwn.  Box  of  building  stones ;  specimen  of  haddock ;  specimen  of 
fisli;  from  Canada.  Box  of  minerals;  from  New  Hampshire.  Liv- 
ing snake  (Diadophis  punctatus) ;  from  the  District  of  Columbia. 
Specimen  of  butterfly ;  samples  of  ^^  dried"  cider  and  milk. 


EEPORT  OF  THE  CHEMIST. 
Fred.  W.  Taylor. 

The  chemist  was  occupied  during  the  first  part  of  the  year  in  making 
a  partial  catalogue  and  in  overhauling  that  part  of  the  collection  of 
minerals  and  rocks  at  that  time  stored  in  the  Smithsonian  building,  and 
in  makiDg  some  partial  disposal  of  the  duplicates,  packing  them  in  sets 
for  distribution  and  arranging  them  so  that  they  could  be  found. 

Preparations  for  the  removal  to  new  quarters  and  plans  for  a  new  lab- 
oratory soon  however  consumed  all  the  available  time,  and  later  he  was 
engaged  in  the  removal  of  the  laboratory  from  the  Smithsonian  build- 
ing to  that  of  the  National  Museum.  Unfortunately,  this  occurred  about 
the  middle  of  February,  when  every  one  was  busily  occupied  in  making 
preparatiohs  for  the  coming  inauguration  and  the  festivities  which  fol- 
lowed this  event.  Much  time  was  lost,  and  it  was  not  until  April  fol- 
lowing that  the  laboratory  was  ready  for  work.  Perhaps  a  brief  descrip- 
tion of  tLo  present  quarters,  with  their  location  and  equipment,  would 
not  be  out  of  place. 

The  new  laboratory  is  located  in  the  southwest  corner  of  the  new 
Mosenm  building,  in  what  is  called  the  Southwest  Pavilion,  and  occupies 
the  entire  second  floor  of  the  same.  The  rooms  on  the  second  floor  are 
four  in  number — ^the  laboratory  proper,  25  feet  square ;  the  balance  room, 
12  by  16  feet,  and  the  office,  a  small  room,  similar  in  size  to  the  balance 
room;  the  fourth  room  is  in  what  is  called  the  annex,  on  the  same  floor, 
and  has  been  fitted  up  as  an  assay  room. 

The  laboratory.  A,  is  a  large  well-lighted  room,  and,  as  already  stated, 
25  feet  square.  It  is  fitted  with  two  wall  desks,  a  and  6,  placed  against 
the  south  and  west  halls.  These  desks  are  of  white  pine  throughout,  3 
feet  high  and  2  feet  wide,  divided  below  into  drawers  and  lockers. 
Above  is  placed  the  usual  rack  for  re-agents,  and  above  that  a  case  fill- 
ing the  space  above  to  the  ceiling.  The  north  wall  is  occupied  by  a 
long  wall  case,  c,  divided  into  three  compartments,  and  used  for  chem- 
icals and  apparatus ;  the  east  wall  is  occupied  by  a  similar  case,  dy  and 
tiie  acid  or  fame  chamber,  e. 

The  south  wall  desk  has  two  large  sinks, ««,  one  at  each  end;  and  in  the 
southwest  comer  are  placed  two  Bunsen  pumps.  These  are  connected 
with  the  desks,  and  so  arranged  that  each  desk  has  three  points  of  con- 
nection. East  of  the  laboratory  we  have  the  balance  room,  B;  this 
room  has  been  very  handsomely  fitted  up  with  wall  cases  of  black  wal- 
nut, occupying  the  west  and  north  walls.  These  cases  fill  the  entire 
space  from  floor  to  ceiling,  the  lower  part  being  divided  into  dmwors. 
All  choice  apparatus,  platinum,  graduated  glassware,  and  extra  glass- 
ware is  kept  in  this  room. 

The  balances  are  five  in  number — a  large  analytical,  carrying  one  kilo- 

granmie;  one  medium  size  analytical,  to  carry  two  hundred  gnimm^^*,^ 

8.  Mis.  109 n  ^^^ 
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one  of  Becker's  small  prescription  balances,  to  carry  one  hundred 
grammes  and  turn  with  one  milligramme  (this  balance  is  exceedingly 
haudy  for  proximate  weighings,  fluxes,  ^c);  one  pulp  scale,  for  weigh- 
ing oat  assay  charges,  with  a  set  of  Chandler's  assay  ton  weights;  and 
one  assay  balance  for  buttons,  showing  one  one-hundreth  of  a  milli- 
gramme. All  of  the  balances  are  Becker  &  Son^  make.  In  addition 
to  the  above,  the  laboratory  also  possesses  one  Jolly's  balance,  for 
specific  gravity  determination. 

North  of  the  laboratory,  and  separated  from  it  by  a  hall-way,  is  the 
assay  room,  D.  The  permanent  fittings  here  are,  first,  one  small  Bibb's 
famace,  a,  with  a  4  by  10  inch  muffle ;  a*large  Battersea  muffle  furnace, 
Ij  with  a  6  by  14  inch  muffle,  and  a  crucible  furnace,  c. 

Id  addition  to  the  assay  furnace,  the  room  also  contains  the  apparatus 
for  famishing  distilled  water  and  a  large  sand  bath,  d.  It  is  the  desire 
of  the  chemist  and  the  intention  of  the  Director  of  the  Museum  to  add 
to  flie  equipment  some  form  of  crusher,  probably  one  of  Blake's  excel- 
lent laboratory  crushers,  and  if  possible  some  kind  of  a  grinding  ma- 
chine; these  will  if  xK)Ssible  be  driven  by  steam  power,  supplied  from 
the  eugine-room. 

On  the  third  floor  is  a  large  room  the  full  size  of  the  pavilion,  as  it 
isealted,  about  37  feet  square,  at  present  used  only  as  a  storage  room. 
It  is  the  intention  of  the  Director  to  fit  up  this  room  as  a  qualitative 
laboratory.  The  work  of  the  Institution  consists  at  present  largely  in 
the  qnaUtative  examination  and  determination  of  minerals  and  ores, 
received  from  almost  every  part  of  the  United  States,  and  often  wrongly 
named,  if  named  at  all,  by  the  collectors.  It  is  often  very  inconvenient 
to  carry  on  work  of  that  kind  in  a  room  where  quantitative  work  is  in 
IKTQgress,  and  this  room,  when  fitted  up,  might  also  be  used  as  a  labor- 
atory for  special  research. 

It  will  be  seen  that  with  one  or  two  exceptions  the  laboratory  is  pretty 
veil  fitted  up  and  equipped  for  two  chemists ;  the  supply  of  glass  and 
porcelain  ware  is  amply  sufficient^  one  of  the  exceptions  is  in  the  plati- 
nnm  ware  and  another  in  the  lack  of  another  analytical  balance.  There 
aie  however  two  reasons  for  this  defect ;  one  the  lack  of  any  definite 
Impropriation  for  fitting  up  a  laboratory,  and,  second,  the  fact  that  the 
ftq^erintendent  of  the  Tenth  Census  has  signified  his  intention  to  de- 
posit the  platinum  ware  and  balances  of  the  Ne^nport  laboratory  in  the 
Moseam,  to  be  used  in  any  work  connected  with  the  Census,  as  the  only 
▼ork  done  besides  the  routine  work  of  the  Institution  is  done  in  connec- 
tion  with  the  Census  of  the  building  stones  of  the  United  States.  This 
seems  eminently  proper,  and  this  addition  will  supply  all  the  existing 
deficiencies,  giving  the  laboratory  an  especially  large  and  valuable  sup- 
ply of  platinum  ware.  The  only  fault  that  can  be  found  with  the  pres- 
ent quarters  is  the  insufficiency  of  means  for  proper  ventilation ;  the 
iame  chamber  is  not  large  enough,  and  the  flue  used  is  hardly  large 
^oagh  to  exhaust  it  properly.  Unfortunately,  this  is  a  case  that  is  hard 
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to  remedy.    The  ceiling  is  perhaps  a  little  low,  but  if  the  ventilation  was 
better  that  would  matter  bat  little. 

In  regard  to  the  work  done  little  can  be  said ;  it  is  of  so  varied  a  natore 
that  hardly  any  two  analyses  can  be  connected  to  draw  any  conclosions 
from  or  establish  any  facts. 

When  the  collections  of  the  Musenm  are  fally  identified  and  arranged 
there  will  be  time  for  scientific  work  and  investigation:  subjects  are 
abundant,  and  as  a  repository  for  the  Geological  Survey,  the  Depart- 
ment of  the  Interior,  &c.,  the  Museum  must  some  day  possess  the  largest 
and  most  complete  collection  o^the  minerals,  ores,  and  rocks  of  America, 
and  of  the  world,  that  has  ever  been  collected  together  in  any  one 
museum. 

The  work  done  for  the  Institution  by  the  chemist  has  been  the  identi- 
fication of  numerous  specimens  sent  in  from  different  localities,  analyses 
and  assays  of  various  ores,  iron,  gold,  silver,  &c.,  which  have  been  under- 
taken whenever  it  was  thought  they  might  aid  in  developing  the  min- 
eral resources  of  the  country.  The  chemist  has  received  specimens  of 
^old  and  silver  ores  for  examination,  some  showing  the  precious  metals, 
(tilers  devoid  of  even  a  trace;  one  interesting  specimen  was  received, 
said  to  be  from  l^ew  Mexico ;  the  specimen  was  arsenical  pyrite ;  the  piece 
was  completely  filled  with  small  nuggets  of  gold  from  the  size  of  a  pin 
point  up  to  the  size  of  an  ordinary  pin  head ;  the  nuggets  were  not  pure 
gold,  but  alloyed  with  a  little  silver;  the  assay  gave  a  value  of  nearly 
thirty  thousand  dollars  to  the  ton. 

In  iron  ores  the  same  variation  has  been  found,  some  few  being  of 
value,  while  others  have  been  worthless ;  copper  ores,  most  as  carbonate, 
with  some  little  native  copper,  have  not  been  wanting.  Lead,  in  the  form 
of  galena,  has  also  been  received,  generally  as  silver  ore,  though  most 
of  it  has  prbv€i4  of  little  value  except  as  a  source  of  lead.  Tin  ore  ha« 
also  been  received,  though  unfortunately  the  specimens  contained  no 
tin ;  one  interesting  specimen  of  this  kind  presented  to  the  chemist  with 
the  assurance  that  it  contained  eight  per  cent,  of  tin  consisted  of  a  masa 
of  small  crystals  of  tourmaline. 

Among  the  analyses  made  may  be  mentioned  one  of  a  sample  of  water 
from  the  Eureka  Springs,  Arkansas.  The  sample  was  shipped  and  re- 
ceived during  very  warm  weather,  and  was  entirely  devoid  of  any  con- 
tained gases.  The  analysis  shows  only  the  comparatively  small  quantity 
of 'solid  constituents  contained  in  the  water — 8.81  grains  to  the  gallon  of 
231  cubic  inches. 

Among  the  few  specimens  of  interest  received  may  be  mentioned  three 
small  samples  from  the  excavation  for  a  new  court-house  at  Scranton, 
Pa.,  one  of  the  peat,  one  of  the  black  muck,  and  another  of  the  jelly 
like  substance  so  well  described  by  Professor  Lewis,  of  the  Academy  of 
Fatural  Sciences  of  Philadelphia,  under  the  title  of  "A  jelly-like  sub- 
stance resembling  Dopplerite.^  The  samjiles  received  by  the  chemist 
contained  87  i)er  cent,  of  water,  6.86  of  volatile  matter,  3.52  of  fixed  car- 
boD,  and  2A7  ash. 
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The  chemist  is  now  engaged  in  making  analyses  of  a  number  of  sam- 
ples of  the  galvanized  iron  wire  used  by  the  Signal  Boreaa  of  the  War 
Department.  It  is  impossible  to  say  anything  in  regard  to  these  analy- 
ses without  going  into  details  that  would  be  of  little  interest  in  this  part 
of  the  report  The  object  is  believed  to  be  to  aid  an  attempt  to  establish 
some  relation  between  the  chemical  composition  of  the  wire  and  its 
power  of  conduction. 

The  laboratory  work  done  by  the  chemist  has  been  in  answer  to  letters 
referred  to  hiia  by  the  Secretai^y  as  follows :  Twenty-six  assays,  involv- 
ing twenty-nine  determinations;  thirty-one  quantitative  analyses,  in- 
volving one  hundred  and  seventy-four  determinations,  and  thirty-two 
qualitative  reports,  identifying  seventy-nine  specimens ;  also  a  report  on 
tiie  spedflc  gravity  of  a  number  of  specimens  of  Jadeite  from  South 
America;  he  has  also  prepared  answers  to  numerous  letters  received  by 
the  Jhstitation  in  reference  to  chemical  subjects. 
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REGENTS  OF  THE  SMITHSONIAN  INSTITUTION  FOR  THE  YEAR 

1881. 

TUe  Executive  Committee  of  the  Board  of  Regents  of  the  Smithso- 
nian Institation  respectfully  submit  the  following  report  in  relation  to 
the  funds  of  the  Institution,  the  appropriations  by  Congress  for  the 
National  Museum  and  other  purposes,  the  receipts  and  expenditures 
for  both  the  Institution  and  the  Museum  for  1881,  and  the  estimates  for 
the  year  1882: 

Condition  of  the  funds  January  1,  1882. 

The  amount  originally  received  as  the  bequest  of  James 
Smithson,  deposit^  in  the  Treasury  of  the  United 
States  in  accordance  with  the  act  of  Congress  of  August 

10,1846 $515,169  00 

Beddoary  legacy  of  Bmithson  added  to  the  fund  by  act 

of  Congress,  February  8, 1867 26,210  63 

Additions  to  the  fund,  fh>m  savings,  &c.,  by  act  of  Con- 
gress, February  8, 1867 108,620  37 

Bequest  of  James  Hamilton,  of  Pennsylvania,  1874 1, 000  00 

Beqoest  of  Dr.  Simeon  Habel,  of  Few  York,  1880 500  00 

Proceeds  of  sale  of  Virginia  bonds,  1881 61,500  00 


Total  permanent  Smithson  fund  in  the  Treasury  of  the 
United  States,  bearing  interestat  6  per  cent,  per  annum .  $703, 000  00 


Statement  of  the  reeeipte  and  expenditures  for  the  year  1881. 

BECEIPTS. 

Interest  for  the  year  1881^f]rom  the  United 

States '. $41,735  54 

SaleofVirginiabonds  and  deferred  certificates  50, 514  98 

Saleof  Virginia  coupons  due  January  1, 1881 .  1, 632  26 

Balance  cash  on  hand  January  1, 1881 20, 934  52 

Total  receipts 114,817  30 
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EXPENDITURES. 

For  bailding :  • 

Bepairs  and  improvements $538  63 

Furniture  and  fixtures 573  07 


$1, 110  70 


18, 668  76 


General  exx>en8es : 

Meetings  of  the  board $237  00 

Lighting  the  building 66  40 

Heating  the  building 996  76 

Postage  and  telegraph 43  01 

Stationery 962  86 

Incidentals,  freight,  hauling,  ice, 

blanks,  &c 1, 027  97 

Books  and  periodicals 1, 979  26 

Salaries  and  labor.*... ,.  13,266  60 

Publications  and  researches : 

Smithsonian  contributions 4, 677  44 

Miscellaneous  collections 3, 170  03 

Annual  reports 2, 223  69 

Explorations 943  43 

10, 914  49 

Literary  and  scientific  exchanges.  7, 467  84 

38, 061  78 
Gash  deposited  with  the  Treasurer  of  the  United 

States  to  the  credit  of  the  Smithson  fund, 

being  proceeds  of  sale  of  the  Virginia  bonds 

($60,514.98)  and  part  of  coupons  ($986.02),  by 

virtue  of  act  of  Congress,  approved  February 

8,  1867 61,600  00 

Total  expended : 89,661  78 

Leaving  balance  on  hand  January  1, 1882 26, 266  62 

VIRGINIA  BONDS. 

At  the  meeting  of  the  Board  of  Regents,  19th  of  January,  1881,  the 
Executive  Oommittee  was  authorized  to  dispose  of  the  Yirginia  securi- 
ties owned  by  the  Institution,  and  to  deposit  the  proceeds  in  the  Treas- 
ury  of  the  United  States  as  an  addition  to  the  permanent  fund. 

The  committee  having  duly  considered  the  subject,  decided  to  make 
the  sale,  which  was  effected  through  the  agency  of  ^Messrs.  Biggs  &  Co., 
bankers,  with  the  following  result: 

$58,  700  00  par  value,  of  Yirginia  consolidated  bonds  (sold 

at  an  average  of  about  79  per  cent.) $46, 417  87 

29, 376  07  par  value  of  Yirginia  deferred  certificates,  sold 

at  about  13f  per  cent 4,039  08 

60  13  par  value  of  Yirginia  scrip,  at  116f 68  03 

88,126  20  Total. 60,614  98 
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It  is  gratifying  to  state  that  the  amount  realized  by  the  sale  of  the 
Yirginiasecnrities  was  $3,514.98  more  than  their  estimated  value  in  our 
last  anntfal  report. 

The  coupons  due  on  the  Virginia  bonds  January  1,  1881,  were  sold 
by  Messrs.  Biggs  &  Go.  January  31, 1881,  as  follows : 

$1)  461  Yirginia  coupons,  fit  93^,  less  one-half  per  cent $1, 353  26 

M  Yirginia  coupons,  at  93^,  less  one-half  per  cent 279  00 

1,761  Total 1,632  26 

Of  this  the  committee  used  $985.02  to  add  to  the  proceeds  of  the  sale 
of  the  Yirginia  bonds,  to  make  the  even  sum  of  $51,500,  to  increase  the 
penoaneut  ftind,  as  before  stated,  leaving  the  balance  of  $647.24  for 
eorrent  expenses. 

ESTIMATES  FOB  1882.  ' 

The  following  are  the  estimates  of  receipts  by  the  Institution  proper 
ferthe  year  1882,  and  of  the  expenditures  required  for  carrying  on  its 
operations  during  the  same  period. 

BEOEIPTS. 

Interest  on  the  permanent  Smithson  fund,  receivable  July 
1, 1882,  and  January  1, 1883 $42, 180  00 

EXPENBITUBES. 

For bmlding  and  repairs $1,500  00 

For  general  expenses,  heating,  lighting,  &c., 

including  salaries 19,000  00 

For  publications  and  researches 12,000  00 

For  exchanges 7,000  00 

For  contingencies 2,680  00 

Total $42,180  00 


% 


NATIONAL  MUSSX7M  AND  OTHEB  OBJEOTS  COMMITTED  BT  CONaBESS  TO 

THE  SmTHSONIAN  INSTITUTION. 

Tbe  following  appropriations  were  made  by  Congress  in  1881,  for  dis- 
l^QTsement  under  the  direction  of  the  Smithsonian  Institution : 

PRESEBVATION  OF  COLLECTIONS. 

^  For  preservation  and  care  of  the  collections  of  the  sur- 
veying and  exploring  exx>editions  of  the  government  and 
for  expense  of  heating,  lighting,  telephonic,  and  elec- 
trieal  service  for  the  new  Museum  building."  (Act  March 
3,1881) $61,000  00 
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^^  For  transfer  to,  and  arrangement  in,  the  new  National 
Museum  building,  of  the  collections  of  the  United  States 
surveying  and  exploring  expeditions,  and  of  the  speci- 
mens presented  to  the  United  States  at  the  International 
Exhibition  of  1876."  (Deficiency  act,  March  3, 1881)  .   ..     $10,000  00 

Total  amount  appropriated 71, 000  00 

Expended  as  per  vouchers  audited 38, 117  81 


t 


Balance  available  January  1, 1882 32, 882  19^ 


ARMORY  BUUJ^ING. 

<'  Forwatching,  care,  and  storage  of  duplicate  govemmentcol- 
lections,  and  of  property  of  the  United  States  Fish  Com- 
mission."    (Act March 3, 1881) .*..... $2,500  00 

Expended  as  per  vouchers  audited 1, 441  87 

Balance  available  January  1, 1882 1,058  13- 


FURNITURE  AND  FIXTURES. 

<<  For  cases,  furniture,  and  fixtures  required  for  the  exhibi- 
tion of  the  collections  of  geology,  mineralogy,  natural  his- 
tory, ethnology,  and  technology  belonging  to  the  United 
States.''    (Act  March  3, 1881) $60,000  00' 

Expended  as  per  vouchers  audited ~. 34,380  94 

Balance  available  January  1, 1882 25,619  06* 


FIRB-PROOF  BUILDINO,  NATIONAL  MUSEUM. 

<<  For  flooring  of  marble  and  encaustic  tiles  in  the  large  halls 
*  of  the  National  Museum  Building."  (Act  February  9, 1881).  $26,000  00* 

'^  For  additional  amount  required  for  running  the  relieving 
sewer  of  the  l^ational  Museum  building  into  the  north  B 
street  sewer  instead  of  into  the  Seventh  street  sewer."  (Act 
March  3, 1881) 900  OO* 

Total  amount  appropriated 26,900  00* 

Expended  as  per  vouchers  audited 21, 582  35 

Balance  available  January  1, 1882 5, 317  65* 
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NORTH  AMERICAN   ETHNOLOGY. 

^<For  continaiDgethDological  researches  among  the  l^orth 
American  Indians,  under  the  direction  of  the  secretary  of 
the  Smithsonian  Institution,  $25,000,  of  which$5,000  are  to 
be  lezpended  in  continuing  archsBological  investigations 
relating  to  mound-builders  and  prehistoric  mounds.^  (Act 
March  3, 1881).... •. $25,000  00 

Expended  as  per  vouchers  audited 16, 450  10 


Balance  available  January  1, 1882 8, 540  00 


INTERNATIONAL  EXCHANGES. 


^^  For  the  expense  of  exchanging  literary  and  scientific  pro- 
dactions  with  all  nations  by  the  Smithsonian  Institution." 
Act  March  3, 1881) $3, 000  00 

Expended  as  i)er  vouchers  audited 1,500  00 

Balance^available  January  1, 1882 1, 500  00 


POLARIS  REPORT. 

Balance  available  January  1, 1881 $6, 183  66 

Expended./. , 2,585  91 

Balance  available  January  1, 1882 3,597  75 

CONCLUSION. 

The  Executive  Committee  has  examined  730  vouchers  for  payments 
Buide  from  the  Smithson  income  during  the  year  1881,  and  1,976 
TOQchers  for  payments  made  from  appropriations  by  Congress  for  the 
Ifational  Museum,  making  a  total  of  2,706  vouchers.  All  these  bear 
the  approval  of  the  Secretary  of  the  Institution  and  a  certificate  that 
the  materials  and  services  charged  were  applied  to  the  purposes  of  the 
Institation  or  of  the  Museum. 

The  Committee  has  examined  the  account  books  of  the  National  Mu- 
Mm,  and  find  the  balances  unexpended  as  before  stated,  viz :  Preser- 
vation of  collections,  $32,882.19 ;  armory  buUding,  $1,058.13;  furniture 
and  fixtures,  $25,619.06;  international  exchanges,  $1,500,  to  correspond 
ynSi  the  certificates  of  the  disbursing  clerk  of  the  Department  of  the 
Interior ;  and  the  balances  for  fire-proof  building,  National  Museum, 
IS,317.65 ;  Polaris  report,  $3,597.75,  to  correspond  with  the  certificates 
of  the  disbursing  clerk  of  the  Treasury  Department. 

The  quarterly  accounts*current,  bank-book,  check-book,  and  journals 
have  likewise  been  examined  and  found  to  be  correct. 
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The  balance  to  the  credit  of  the  Institution  proper,  on  the  Ist  of 

January,  1882,  in  the  hands  of  the  Treasurer  of  the  United  States, 

available  for  the  current  operations  of  the  Institution,  is  $25,255.52. 

Eespectfiilly  submitted. 

PETER  PAEKBE, 

JOHN  MAOLEABT, 

W.  T^  SHERMAN, 

Executive  Committee. 
Washington,  D.  0.,  January  16, 1882. 

Dr.  Maclean's  examination  of  the  expenditures  and  vouchers  was 
limited  to  those  of  the  Smithsonian  Institution  proper. 


REPORT  OF  THE  NATIONAL  MUSEUM  BUILDING  COMMISSION 

FOR  1881. 


Officb  of  the  Smithsonian  Institution, 

Washington^  D.  C.j  January  2, 1882. 

To  the  Board  qfBSgenU  of  the  Smithsonian  Institution: 

Gentlemen  :  By  resolation  of  the  Board  of  Begents  of  January  17 
1879,  the  Executiye  Committee  of  the  Board  and  the  Secretary  of  the 
Institution  was  authorized  to  ^^act  for  and  in  the  nam^  of  the  Board  of 
Begents  in  carrying  into  effect  the  provision  of  any  act  of  Oongress  that 
might  be  passed  providing  for  the  erection  of  a  building  for  the  National 
Museam,"  the  care  and  administration  of  which  establishment  is  en- 
trosted  to  the  Smithsonian  Institution. 

The  anticipated  provision  having  been  made  on  the  3d  of  March,  1879, 
by  a  Congressional  appropriation  of  $250,000  /<  for  a  fire-proof  building 
&r  the  use  of  the  National  Museum,  to  be  erected  under  the  direction  of 
the  Begents  of  the  Smithsonian  Institution,"  in  pursuance  of  authority 
Tested  in  them  by  your  Board,  the  Executive  Committee  and  the  Secre- 
tary, after  organizing  on  the  7th  of  March,  1879,  under  the  title  of  Na- 
tion^ Museum  Building  Commission,  proceeded  to  adopt  such  measures 
as  in  their  opinion  appeared  best  calculated  to  realize,  with  the  least 
possible  delay,  the  intention  of  Congress. 

At  the  session  of  the  Board  in  January,  1880,  the  Commission  had  the 
honor  to  present  to  you  a  report  of  the  oi)erations  connected  with  the 
oonstoction  of  the  new  building  from  their  inauguration  to  the  dose  of 
1379;  and  again,  early  in  January,  1881,  a  similar  report  of  progress 
daring  1880  was  submitted.  These  documents  were  respectively  accom- 
P^ed  by  reports  of  the  superintending  architects,  which,  while  giving 
ft  teehnioal  and  descriptive  record  of  the  plan,  design,  and  construction 
^  the  building,  presented  accurately  detailed  exhibits  of  expenditures* 

Haying  thus  laid  before  you  a  record  of  operations  of  construction  to 
the  dose  of  1880,  it  only  remains  for  the  Commission  to  call  the  atten- 
tion of  the  Board  to  those  of  the  year  just  closed. 

At  the  beginning  of  this  period  the  balance  to  the  credit  of  the  appro- 
priation was  $5,030.33,  of  which,  however,  $1,000  was  a  specific  appro- 
priation for  the  construction  of  a  sewer  to  relieve  the  building  fh>m  water, 
which,  on  account  of  the  inadequacy  of  the  Seventh  street  sewer  during 
extraordinary  rains,  would  flood  the  cellars.  It  being  ascertained  sub- 
Beqaently,  however,  that  this  amount  was  insufficient,  an  additional  $900 
was  voted  by  Congress  to  be  applied  to  sewer  purposes.   With  the  appro- 
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priation  thus  increased,  thcw^ork  was  promptly  begun  and  successfully 
carried  to  completion  under  the  direction  of  the  engineer  of  the  District 
of  Columbia,  Lieutenant  Hoxie,  who  is  entitled  to  the  thanks  of  thi^ 
Board  for  this  service. 

Early  in  the  year  an  appropriation  of  $26,000  was  granted  to  defray 
the  expense  of  a  tile  floor  for  the  naves  and  rotunda,  and  on  its  becom- 
ing available,  plans  for  the  work  were  prepared  by  the  architects,  from 
which  a  selection  was  made  by  the  Commission  and  copies  sent  to  variotu 
parties,  with  a  request  for  proposals  for  executing  the  same.  A  nambei 
of  proposals  were  receiv/cd  and  opened  on  the  16th  of  April,  the  suoces 
ful  bidders  being  Mr.  Bmil  Fritsch,  of  New  York,  for  the  marble  tiles 
and  the  United  States  Encaustic  Tile  Company,  of  Indianapolis,  for  the 
encaustic  tiles  for  the  rotunda.  Both  these  parties  have  faithfully  ful 
filled  their  contracts ;  and  with  wood  flooring  on  the  halls  that  remained 
unfinished  at  the  close  of  1880,  the  two  and  a  quarter  acres  of  interioi 
ground  space  of  the  building  now  presents  a  smooth  and  durable  walk 
ing  surface.  In  addition,  the  north  front  platform  has  been  floored  ii 
a  neat  pattern  of  marble  tiles,  the  inner  vestibules  of  the  four  mail 
entrances  in  encaustic  tiles,  and  the  outer  vestibules  laid  in  cement. 

Owing  to  its  insecure  condition,  the  plaster  covering  was,  during  the 
summer,  removed  from  all  ceilings  of  the  low,  flat  roofs.  These,  it  wil 
be  remembered,  consist  of  gratings  of  wood  fastened  between  the  iron 
girders  and  filled  with  mortar  composed  of  plaster  of  Paris  and  ashes 
a  form  of  ceiling  suggested  by  the  consulting  engineer.  General 
Meigs.  The  surface  exposed  by  removal  of  the  plaster  has  been  calci 
mined  in  subdued  tints.  In  one  of  the  outer  halls  thus  treated  a  sup- 
plementary  corrugated  iron  ceiling  has  been  put  in  place,  which,  witli 
the  ceiling  of  gratings  above,  incloses  an  air  space,  serving  to  prevent 
the  scape  of  heat  in  winter  and  renders  the  building  cooler  than  forroerlj 
in  summer. 

In  this  connection  it  may  be  proper  to  state  that  the  patentee  of  an 
apparatus  for  moistening  air  by  means  of  a  system  of  aspirators,  where 
by  it  is  claimed  that  in  hot  weather  a  reduction  of  temperature  of  eight 
or  ten  degrees  can  be  accomplished,  and  that  the  air  is  rendered  more 
wholesome  at  all  times,  has  offered  to  apply  his  invention  to  the  neiv 
building  for  $7,000.  This  apparatus  is  in  use  in  certain  cotton  mills  in 
Kew  England  for  the  purpose  of  improving  the  facilities  of  cotton  spin 
ning;  but  the  question  of  its  employment  for  the  Museum  is,  of  course 
one  for  determination  in  the  future. 

An  octagonal  fountain  basin,  of  twenty  feelt  diameter,  composed  o1 
a  rim  of  molded  polished  granite  and  cement  floor,  has  been  erected  ii 
the  rotunda.  This,  while  a  pleasing  feature  in  an  aesthetic  point  oj 
view,  materially  lessened  the  expense  for  encaustic  tiling  by  reducing  th( 
space  to  be  floored. 

The  radiators  remaining  unfinished  at  the  close  of  last  year  are  no^ 
all  bronzed  and  the  steam-pipes  covered  with  asbestos.    The  heating 
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apparatus  continues  to  operate  satisfactorily,  both  as  regards  the  work- 
ing of  the  varions  parts  of  the  machinery  and  in  an  economical  con- 
eomptioii  of  fael.  The  severe  winter  of  1880-'81  sabjected  the  ap- 
paratus to  a  test  more  trying  than  will  be  likely  to  occnr  again  in  many 
years. 

For  fuller  information,  however,  in  regard  to  operations  of  construc- 
tion, as  well  as  for  details  of  expenditures,  the  Board  is  respectfully  re- 
ferred, as  in  previous  reports  of  the  Commission,  to  an  appended  state- 
ment of  the  superintending  architects. 

Although  not  directly  connected  with  operations  of  construction,  it 
is  deemed  not  out  of  place  to  mention  here  that  the  use  of  the  new  build- 
ing was  granted  for  the  reception  ceremonies  attending  the  inaugura- 
tion of  President  Oarfleld  on  the  evening  of  the  4th  of  March  last,  in 
view  of  the  event  being  of  a  national  character,  and  of  the  fact  that  the 
Presidentelect  had  been  a  Begent  of  the  Smithsonian  Institution  for 
many  years.  "So  expense  was  incurred  by  the  Museum  in  connection 
with  this  occupation. 

Since  the  last  meeting  of  the  Board,  the  United  States  Geological  Sur- 
vey and  the  Bureau  of  Ethnology  have  been  accommodated  with  quar- 
ters in  the  northeast  pavilion,  while  space  has  also  been  freely  provided 
for  a  large  clerical  force  detailed  by  General  Walker  in  connection  with 
working  up  the  fisheries  statistics  for  the  census  report. 

Baring  the  year  the  Gommission  has  met  as  often  as  was  deemed  neces- 
sary. General  M.  C.  Meigs,  the  consulting  engineer,  besides  attending 
these  meetings,  has  continued  his  visits  to  the  building  and  given  close 
and  critical  attention  to  the  many  features  of  its  construction.  For 
these  and  other  valuable  services  he  has  rendered  the  Commission  it  is 
respectfully  suggested  that  suitable  acknowledgment  be  made  by  the 
Board  of  Begents. 

It  is  very  gratifying  to  the  Commission  to  be  able  to  state  that  the 
coDscientious  attention  paid  "by  the  architects  to  the  work  they  have 
had  in  hand  in  connection  with  the  construction  of  the  new  edifice  is 
in  keeping  with  their  professional  reputation;  also,  that  the  attachSs 
of  the  Commission  generally  have  faithfully  discharged  every  duty  im- 
posed upon  them;  and  that  while  more  than  eight  hundred  vouchers, 
in  duplicate,  have  been  presented  to  the  United  States  Treasury  for 
payment,  not  a  single  one  has  been  returned  or  otherwise  questioned 
by  the  accounting  of^cers. 

In  closing  this  its  third  annual  report,  the  National  Museum  Build- 
ing Commission  congratulates  the  Begents  that  the  new  building  for 
the  National  Museum  is  so  far  completed  as  to  be  ready  for  occupancy ; 
and  in  now  asking  the  Board  to  take  charge  of  the  edifice,  the  Commis- 
sion begs  to  refer  to  the  important  fact  that,  while  a  building  is  pre- 
sented equal  in  every  respect  to  what  was  anticipated  in  case  provision 
should  be  made  for  additional  quarters  for  the  national  collections  in- 
trusted to  the  care  of  the  Smithsonian  Institution,  instead  of  incurring 
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a  deficiency,  the  fund  has  been  so  managed  as  to  have  to  its  credit  at 
the  present  moment  an.  available  balance  of  some  thousands  of  dollars. 
Having  fulfilled  the  duties  with  which  it  was  charged  by  your  resolu- 
tion of  January  17, 1879,  the  Commission  would  respectfully  ask  to  be 
discharged,  and  to  be  anthorized  to  turn  over  to  the  Secretary  of  tlie 
Smithsonian  Institution  the  building  itself,  and  to  the  United  States 
Treasury  whatever  balauce  of  money  may  remain  after  liquidating  the 
last  liability  on  account  of  the  construction  of  the  edifice. 
Bespectfully  submitted. 

W.  T.  SHERMAN, 
PETER  PARKER, 
SPENCER  F.  BAIRD, 
Katumal  Musmim  Building  Cammisrion. 


REPORT  OF  THE  ARCHITECTS  OF  THE  NATIONAL  MDSEDM 

BUILDING  FOR  1881. 


WAsmNaxoN,  D.  G.,  Jamtary  Ij  1882. 

To  (General  W.  T.  Shebman, 

Ohairman  ITatianal  Museum  Building  Commission : 

Sm :  We  have  the  honor  to  submit  a  report  on  the  completion  of  vari- 
ooB  improvements  in  the  National  Museum  Building,  under  the  appro- 
priations available  for  the  purpose  since  January  1,  1881,  the  date  of 
oar  last  report. 

To  ikcilitate  the  carrying  of  steam  to  the  great  distances  required  for 
heating  the  offices  at  the  four  comers  of  the  building,  the  steam  mains 
were  covered  with  thick  layers  of  hair  felt,  protected  by  asbestos,  as  far 
as  the  fhnds  would  permit,  and  a  favorable  result  was  obtained. 

The  main  halls  were  floored  with  white- veined,  red,  black,  and  gray 
marble  tiles,  laid  in  chaste  patterns.  The  marble  tiling  was  surrounded 
by  a  frieze  of  dark-blue  Pennsylvania  slate  of  sufficient  thickness  to 
bridge  the  ducts  containing  the  steam-pipes,  wires,  &c ;  and  around 
the  frieze  a  border  of  parti-colored  Portland  cement  pavement  was  ex- 
tended. 

This  tiling  covers  about  half  an  acre,  and  was  obtained  after  public 
advertisement  from  the  lowest  bidder,  Mr.  E.  Fritsch,  of  New  York,  who 
completed  it  satisfactorily  about  the  middle  of  September. 

An  octagonal  fountain,  with  sides  of  molded  and  polished  granite, 
and  floor  of  Portland  cement,  was  constructed  and  finished  in  the  early 
part  of  August.  The  floor  of  the  rotunda  around  the  fountain  was  laid 
with  encaustic  tile,  according  to  our  designs.    « 

Proposals  for  these  tiles  were  invited  from  all  the  manufacturers  in 
this  line  in  the  country,  as  well  as  from  the  leading  importers.  The 
United  States  Encaustic  Tile  Company,  of  Indianapolis,  Ind.,  was 
awarded  the  work  as  the  lowest  bidder,  and  completed  it  quite  satis- 
fSeu^torily  about  the  1st  of  October.  It  is  a  creditable  specimen  of  a 
branch  of  industry  now  being  successfully  introduced  in  the  country. 

The  four  square  halls  were  floored  with  best  Oeorgia  yellow  pine, 
laid  upon  a  concrete  base,  since  this  material  was  preferred  for  special 
leasons. 

a  Mis.  109 12  177 


178  BEPOBT  OF  THE  ABCHITECTS, 

Tbe  spacioas  platform  in  firont  of  the  northern  main  entrance  was  laid 
with  a  floor  of  ornamental  marble  tile. 

A  sewer  has  been  constructed  through  the  Smithsonian  grounds,  di- 
rectly to  the  main  sewer  along  Iforth  B  street,  and  the  building  is  now 
disconnected  from  the  overcharged  branch  sewers  of  the  city. 

All  the  plumbing  fixtures  necessary  or  proper  to  be  introduced  in  the 
building  for  safety,  for  the  accommodation  of  visitors,  as  well  as  officials, 
such  as  fire-plugs,  sinks,  wash-basins,  water-closets,  and  hrinals,  were 
provided  for  and  constructed  during  the  season  in  strict  accordance  with 
the  present  requirements  of  sanitary  science. 

A  large  number  (thirty-two)  of  the  sash-windows  in  the  lanterns  of 
the  main  and  square  halls  have  been  made  movable  in  sections  by  sim- 
ple mechanism  worked  from  the  floors  of  the  halls.  This  improvement 
has  proved  to  be  a  valuable  agent  for  summer  ventilation  during  the  hot 
spells  peculiar  to  our  climate. 

Several  partitions  of  fire-proof  concrete  material  have  been  con- 
structed in  the  two  eastern  corner  pavilions  for  the  better  accommoda- 
tion of  the  service. 

An  important  improvJBment  has  been  introduced  in  one  of  the  outside 
halls  by  the  construction  and  hanging  of  a  comely  iron  ceiling  under- 
neath, and  parted  by  an  air  space,  from  the  roof.    The  double  ceiling 
^  has  added  materially  to  the  sanitary  advantages  of  the  building,  and  it 
\  is  highly  desirable  to  have  it  extended  over  the  whole  building. 

The  slates  of  the  roofs  are  hung  to  iron  purlines,  and  are  plastered 
on  their  under  side  with  a  heavy  coat  of  mortar.  During  rapid  changes 
of  the  temperature,  moisture  arising  from  the  process  of  condensation  of 
aerial  vapor  appears  occasionally  on  this  plastered  surface  which  forms 
the  ceiling  of  the  principal  halls ;  this  will  be  obviated  by  the  hung  iron 
ceiling  with  air  space  between  it  and  the  plastered  slate& 

The  roofs  and  ceilings  of  the  lower  halls  are  formed  by  sheet  metal 
laid  upon  fire-proofed  gratings,  which  are  again  plastered  on  the  under 
side.  The  adherence  of  the  plasterer's  mortar  to  the  greasy  fire-proof 
composition  has  proved  to  be  insufficient,  and  it  fell  in  a  number  of 
patches.  The  whole  surface  so  covered,  aggregating  about  3,600  square 
yards,  and  costing  about  $720,  was  hence  removed,  and  the  proposed 
iron  ceilings  will  incidentally  serve  to  hide  the  unsightly  surface  of  the 
exposed  gratings. 

The  action  of  the  rapid  changes  of  the  temperature  during  our  sum- 
mer moAths,  in  causing  expansion  and  contraction  of  building  material 
disposed  in  great  lengths  throughout  this  extensive  structure,  has  occa- 
sionally baffled  the  provided  safeguards.  It  has  been  carefully  watched, 
and  small  imperfections  have  been  remedied  wherever  and  as  soon  as 
they  appeared.  With  comparatively  little  more  attention  they  will  be 
completely  under  control. 
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PINAKOIAL  STATEMENT. 

The  ayailable  fonds  were : 

Balance  from  formier  appropriations  in  hands  of  the  dis- 

horsing  agent  on  Jannary  1^  1881 $6, 050  33 

Appropropriation  hy  Congress  for  tile-floors,  &c 26, 000  00 

Additional  appropriation  for  sewer  to  liforth  B  street . . .        900  00 

31, 950  33 

BOHEDITLE  ACCOUNT  OF  EXPSNDITXTRES  TO  JANUARY  1,  1882. 

Heating  apparatus : 

For  steam-fitters'  work  and  material $3, 418  18 

For   non-condncting  lining   around   steam- 
pipes 732  85 

$4, 151  03 

Floors: 
A. — Marhle-slate  tiling  of  four  main  halls : 

Tile  and  lahor  of  laying 8,756  63 

Cement 1, 257  45 

Sand 152  25 

Miscellaneous  labor 53  33 

Wall  borders  of  ornamental  cement  work 1 ,  014  05 

B. — ^Floor  of  rotunda : 

Fountam 957  12 

Encaustic  tiling  (outstanding,  $1,934.29). 

G. — ^Tiled  platform  in  front  of  main  entrance . . .  595  10 

D. — Floors  of  four  square  halls 2, 081  53 

E. — Cement  pavements  outside  of  building. . . .  268  77 

— 15, 136  23 

Fire-proof  partitions : 

Construction 280  40 

Plastering 59  00 

339  40 

Ventilation : 

Movable  sash  in  lanterns  of  main  and  square  halls 531  20 

Iron  ceilings : 

One  iron  ceiling  over  southwest  outer  hall 962  10 

Sewer: 

Cost  of  main  sewer  through  Smithsonian  grounds 1, 437  17 

Miscellaneous: 

Decorations 80  00 

Additional  step-railings 062  18 

Improvements  to  roofs,  down-spouts,  galvanized-irou 

work,  finishings  of  plastering ^Ad  &\ 
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MisceUaneous — Continued. 

Printing^  advertising,  and  photographing $213  8G 

Clerk  hire  and  notary  fees 345  00 

Gonstmction  and  superintendence 1, 750  00 

Balance  in  hands  of  disbursing  agent  on  December  31, 

1881 5,392  65 

31, 950  33 

The  balance  in  hand  will  suffice  to  pay  up  all  outstanding  liabilities. 
We  have  the  honor  to  be,  very  respectfully,  your  obedient  servants, 

OLUSS  &  80HXJLZB, 

Supertnsing  Ar^Uects. 


ACTS  AND  RESOLDTIONS  OF  CONGRESS  RELATIVE   TO  THE 
SMITHSONIAN  INSTITUTION  AND  NATIONAL  MUSEUM. 

In  cawtinnatian  from  previous  reports. 


Chap.  179.    An  aot  extending  the  privilege  of  the  Library  of  Congresa  to  the  Regents 

of  the  Smithaonian  Institntion. 

Be  it  enaotedj  Acj  That  the  Joint  Oommittee  of  both  Houses  of  Gon- 
gress  on  the  Library^  be  authorized  to  ex:tend  the  use  of  the  books  in  the 
Library  of  Congress  to  the  Begents  of  the  Smithsonian  Institution,  resi- 
dent in  Washington,  on  the  same  conditions  and  restrictions  as  mem- 
bers of  Congress  are  allowed  to  use  the  Library. 

Approved  March  3, 1875. 

(Stat,  voL  18,  sec  612;  Bevised  Statutes,  supplement,  vol.  1,  page  195.) 


Chap.  103.    An  act  eetablishing  poet-roads,  and  for  other  purposes. 

Be  it  enacted  J  dko. : 

Seo.  5.  That  it  shall  be  lawful  to  transmit  through  the  mail,  fireeof 
postage,  any  letters,  packages,  or  other  matters  relating  exclusively  to 
the  business  of  the  Government  of  the  United  States :  Provided^  That 
every  such  letter  or  package,  to  entitle  it  to  pass  free,  shall  bear  over 
tiie  words  '^  Official  business"  an  endorsement  showing  also  the  name 
of  the  department,  and,  if  from  a  bureau  or  office,  the  names  of  the  de- 
partment and  bureau  or  office,  as  the  case  may  be,  whence  transmitted. 
And  if  any  person  shall  make  use  of  any  such  official  envelope  to  avoid 
the  payment  of  postage  on  his  private  letter,  package,  or  other  matter 
in  the  mail,  the  person  so  offending  shall  be  deemed  guilty  of  a  misde- 
meaaioTj  and  subject  to  a  fine  of  three  hundred  dollars,  to  be  prosecuted 
in  any  court  of  competent  jurisdiction. 

Sbo.  6.  That  for  the  purpose  of  carrying  this  act  into  effect,  it  shall 
be  the  duty  of  each  of  the  executive  departments  of  the  United  States 
to  provide  for  itself  and  its  subordinate  offices,  the  necessary  envelopes ; 
and,  in  addition  to  the  endorsement  designating  the  department  in  which 
they  are  to  be  used,  the  penalty  tor  the  unlawful  use  of  these  envelopes 
diall  be  stated  thereon. 
.  Approved  March  3, 1877. 

(Bevised  Statutes,  supplement,  vol.  1,  page  288.) 

[Extended  to  the  Smithsonian  Institution  by  act  of  March  3, 1879,  as 

follows:] 

1^1 
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Chap.  180.  An  act  making  appropriations  for  the  service  of  the  Post-Qfflce  Depart- 
ment  for  the  fiscal  year  ending  June  30, 1880,  and  for  other  porpoaea. 

Be  it  enactedy  &o.j  •  •  .  the  provisions  of  said  fifth  and  sixth 
sections  are  hereby  Ukewise  extended  and  made  applicable  to  all  oficial 
mail  matter  sent  from  the  Smithsonian  Institution* 

Approved  March  3, 1879. 

(Revised  Statutes,  supplement,  vol.  1,  page  458.) 


Jonrr  RESOLxmox  [No.  22]  providing  for  the  distribution  and  sale  of  the  new  editiop 

of  the  Reyised  Statutes  of  the  United  Statea. 

Resolved^  &o.^  That  the  .  .  .  copies  of  the  new  edition  of  the  first 
volume  of  the  Bevised  Statutes  of  the  United  States  •  •  •  be  dis- 
IK)sed  of  by  the  Secretary  of  State  as  follows :  •  •  •  to  the  Smith- 
sonian Institution,  two  copies.    •    •    • 

Approved  May  22, 1878. 

(Bevised  Statutes,  supplement,  voll,  page  387.) 


Chap.  182.  An  act  making  appropriations  for  sondry  ciyil  expenses  of  the  goTeni* 
ment  lor  the  fiscal  year  ending  June  30, 1880,  and  for  other  purposes. 

Sect.  1,  Par.  12.  That  all  the  archives,  records,  and  materials  relating 
to  the  Indians  of  If  orth  America,  collected  by  the  Oeographical  and  Geo- 
logical Survey  of  the  Bocky  Mountain  region,  shall  be  tamed  over  to  th^ 
Smithsonian  Institution,  that  the  work  may  be  completed  and  prepared, 
for  publication  under  its  direction:  Pnyoidedj  That  it  shall  meet  the  ap* 
proval  of  the  Secretary  of  the  Interior  and  of  the  Secretary  of  the  Smith- 
sonian Institution. 

Approved  March  3, 1879. 

(Bevised  Statutes,  supplement,  voL  1,  page  461.) 


Joint  Rbsolxttion  [No.  11]  concerning  an  international  fishery  exhihition  to  be  bisU 
in  Berlin,  Germany,  in  Aprit,  eighteen  hundred  and  eighty. 

Whereas  all  civilized  nations  take  part  in  the  International  Fishery 
Exhibition  to  be  held  in  the  city  of  Berlin,  Oennany,  in  April,  eighteeii 
hundred  and  eighty,  it  is  deemed  both  right  and  expedient  that  the 
prominent  and  effective  action  of  the  United  States  in  the  line  of  the 
artificial  propagation  of  fish  and  the  stocking  of  depleted  fyshing  waters 
should  be  conspicuously  and  well  exhibited  on  the  occasion :  Therefore, 

Besolvei  by  the  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assembledj  That  to  enable  the  United  States  Com- 
missioner of  Fish  and  Fisheries  to  exhibit  in  Berlin,  in  April,  eighteen 
hundred  and  eighty,  a  fair  and  full  collection  of  the  different  specimens 
of  American  food  fishes,  casts  thereof,  models  of,  and  implements,  and 
so  forth,  used  in  the  prosecution  of  American  fisheries,  the  sum  of  twenty 
thousand  dollars  is  hereby  appropriated  out  of  any  moneys  not  other- 
wise  appropriated  in  the  Treasury  of  \h^  XJnit^  States,  or  so  muoh 
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thereof  as  may  be  necessary  for  the  pnrpose,  to  be  immediately  availa- 
ble on  the  passage  of  this  resolution,  to  be  expended  under  the  direction 
of  the  Secretary  of  State. 

Seo.  2.  That  the  United  States  Commissioner  of  Fish  and  Fisheries 
le,  and  is  hereby,  authorized  to  represent  the  United  States,  either  in 
person  or  by  a  deputy  to  be  appointed  by  the  President  of  the  United 
States;  and  that,  at  his  discretion,  he  may  use  any  portion  of  the  col- 
lections at  present  forming  part  of  the  Ifational  Museum  in  making  up 
the  proposed  exhibition  by  the  United  States. 

Seo.  3.  That  the  United  States  Gommissioner  of  Fish  and  Fisheries 
be,  and  is  hereby,  instructed  to  present  to  Gongress,  through  the  De- 
partment of  State,  a  report  upon  the  Berlin  exhibition,  showing  the 
recent  progress  and  present  condition  of  the  fisheries  and  of  fish-culture 
in  foreign  countries. 

Approved  February  IC,  1880. 

(Statutes,  vol.  21,  page  301). 


Chap.  73.  An  act  making  appropriations  for  the  naval  serrioe  fbr  the  fiscal  year  end- 
ing June  thirtieth,  eighteen  hundred  and  eighty-one,  and  for  other  purposes. 

Ifaml  Observatory. — ^For  payment  to  the  Smithsonian  Institution  for 
freight  on  Observatory  publications  for  eighteen  hundred  and  eighty,  to 
be  shipped  in  eighteen  hundred  and  eighty,  two  hundred  and  thirty-six 
dollars  and  twenty -five  cents. 

Approved  May  3, 1880. 

(Statutes,  vol.  21,  page  84.) 


For  paytnent  to  the  Smithsonian  Institution  for  freight  on  Observa* 
toiy  publications  for  eighteen  hundred  and  eighty-one,  to  be  shipped  to 
foreign  coantries  in  eighteen  hundred  and  eighty-one,  two  hundred  and 
tiiirty-giz  dollars  and  twenty -five  cents. 

Approved  May  3, 1880. 

(Statutes,  vol.  21,  page  84.) 


Cbap.  42.  An  act  making  an  appropriation  for  the  flooring  of  the  National  Museam. 

Be  U  enaotedj  dkc.y  lliat  the  sum  of  twenty-six  thousand  dollars,  or  so 
moflh  thereof  as  may  be  necessary,  be,  and  the  same  hereby  is,  appro- 
priated out  of  any  money  in  the  Treasury  not  otherwise  appropriated, 
to  place  a  flooring  of  marble  and  encaustic  tiles  in  the  large  halls  of  the 
Batbnal  Museum  buUding,  to  be  expended  according  to  plans  and  under 
flie  direction  of  the  building  commission  of  the  Board  of  Begents  of  the 
Smithsonian  Institution  under  whose  supervision  the  museum  has  been 
oonstruoted. 

Approved  February  9, 1881. 

(Statutes,  vol.  21,  page  324.) 
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Joint  resolution  [No.  12]  aathorizing  the  Pnblio  Printer  te  print  reports  of  the 
United  States  Fish  Commissioner  npon  new  disooveries  in  regard  to  fish  ooltnre. 

Resolved,  dkc,  That  the  Public  Printer  be,  and  he  hereby  is,  instract^ 
to  print  and  stereotype,  from  time  to  time,  the  regular  number  of  nine- 
teen hundred  copies  of  any  matter  furnished  him  by  the  United  States 
Commissioner  of  Fish  and  Fisheries  relative  to  new  observations,  disoo\>> 
eries,  and  applications  connected  with  fish  culture  and  the  fisheries,  to 
be  capable  of  being  distributed  in  parts,  and  the  whole  to  form  an  annual 
volume  or  bulletin  not  exceeding  five  hundred  pages.  The  edition  of 
said  annual  work  shall  consist  of  five  thousand  copies,  of  which  two 
thousand  five  hund|*ed  shall  be  for  the  use  of  the  House  of  Bepresenta- 
tives,  one  thousand  for  the  use  of  the  Senate,  and  one  thousand  five 
hundred  for  the  use  of  the  Commissioner  of  Fish  and  Fisheries. 

Approved  February  14, 1881. 

(Bevised  Statutes,  supplement,  vol.  1,  page  617.) 


Chap.  65.  An  act  to  provide  for  remitting  the  duties  on  the  object  of  art  awarded 
by  the  Berlin  international  Fishery  Commission  to  Professor  Spencer  F.  Baird. 

Be  it  enaotedy  That  the  Secretary  of  the  Treasury  be,  and  he  hereby 
is,  directed  to  remit  the  customs  duties  chargeable  upon  the  object  of 
art  given  by  His  Majesty  the  Gtorman  Emperor  and  King  of  Prussia  to 
the  Berlin  International  Fishery  Exhibition,  and  by  it  awarded  as  the 
first  grand  prize  of  honor  to  Professor  Spencer  F.  Baird,  at  the  exhibition 
held  in  the  city  of  Berlin,  Prussia,  in  the  month  of  June,  eighteen  hun- 
dred and  eighty. 

Approved  February  21, 1881. 

(Statutes,  voL  21,  page  608.) 


Chap.  73.  An  act  making  appropriations  for  the  naval  service  for  the  fiscal  year  end- 
ing June  30,  1881,  and  for  other  purposes. 

Naval  Observatory. — ^For  payment  to  the  Smithsonian  Institution  for 
freight  on  Observatory  publications  to  be  shipped  to  foreign  countries' 
during  the  fiscal  year  eighteen  hundred  and  eighty-two,  three  hundred 
and  thirty-six  dollars  and  twenty-five  cents. 

Approved  February  23, 1881. 

(Statutes,  vol.  21,  page  333.) 


Chap.  132.  An  act  making  appropriations  to  snpply  deficiencies  in  the  appropriations 
for  the  fiscal  year  ending  June  30,  1881,  and  for  prior  years,  and  for  those  certified 
as  due  by  the  acconnting  officers  of  the  Treasury  in  accordance  with  section  four 
of  the  act  of  June  14,  1878,  and  heretofore  paid  fix>m  permanent  appropriationsi 
and  for  other  purposes. 

For  additional  amount  required  for  running  the  relieving  sewer  of 
the  Ifational  Museum  building  into  the  Korth  B  street  sewer  instead 
of  into  the  Seventh  street  sewer,  nine  hundred  dollars. 

Approved  March  3, 1881. 

(Statutes,  vol.  21,  page  418.) 
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(Same  act.)  ^ 

For  expense  of  transfer  to  and  arrangement  in  the  new  National 
Museum  building  of  the  collections  of  the  United  States  surveying  and 
exploring  expeditions,  and  of  the  specimens  presented  to  the  United 
States  at  the  international  exhibition  of  eighteen  hundred  and  seventy- 
six,  ten  thousand  dollars,  being  for  the  service  of  the  current  fiscal  year. 

Approved  March  3, 1881. 

(Statutes,  vol.  21,  page  418.) 


Chap.  133.  An  act  making  appropriationB  for  sundry  civil  expenses  of  the  govern- 
ment for  the  fiscal  year  ending  June  30,  1882,  and  for  other  purposes. 

For  the  expense  of  exchanging  literary  and  scientific  productions 
with  all  nations  by  the  Smithsonian  Institution,  three  thousand  dollars. 

Preservation  of  collections^  Smithsonian  Institution, — For  preservation 
and  care  of  the  collections  of  the  surveying  and  exploring  expeditions 
of  the  government,  fifty-five  thousand  dollars. 

Preservation  of  collections^  Smithsonian  iTistitutionj  Armory  building. — 
For  expense  of  watching,  care,  and  storage  of  duplicate  government 
collections,  and  of  property  6f  the  United  States  Fish  Commission,  two 
tiionsand  five  hundred  dollars. 

Approved  March  3, 1881. 

(Statutes,  vol  21,  page  452.) 


(Same  act.) 

North  American  ethnology j  Smithsonian  Institution. — For  the  purpose 
of  continuing  ethnological  researches  among  the  Iforth  American  In- 
diuis,  under  the  direction  of  the  Secretary  of  the  Smithsonian  Insti- 
tation,  twenty-five  thousand  dollars ;  five  thousand  dollars  of  which 
shall  be  expended  in  continuing  archsBological  investigations  relating  to 
mound-builders  and  prehistoric  mounds,  and  be  available  immediately. 

Approved  March  3, 1881. 

(Statutes,  vol.  21,  page  443.) 


(Same  act.) 

Fumitwe  and  fixtures^  National  Museum. — For  cases,  furniture,  and 
fixtures  required  for  the  exhibition  of  the  collections  of  geology,  min- 
eralogy, natural  history,  ethnology,  and  technology,  belonging  to  the 
United  States,  sixty  thousand  dollars. 

HeaUng  and  lighting  National  Museum. — For  expense  of  heating,  light- 
ing, telephonic  and  electrical  service  for  the  new  museum  building,  six 
thousand  dollars. 

Approved  March  3,  1881. 

(Statutes,  vol.  21,  page  449.) 
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•  (Same  act.) 

Buildings  and  Orounds  in  and  around  Washington  and  the  Executive 
Mansion. — ^For  asphaltom  footwalks  through  Smithsonian  grounds  from 
Seventh  to  Twelfth  streets,  one  thousand  five  hundred  dollars. 

Approved  March  3, 1881. 

(Statutes,  vol.  21,  page  444.) 


(Same  act.) 

Miscellaneous  objects  under  War  Department. — For  transportation  of 
reports  and  maps  to  foreign  countries  through  the  Smithsonian  Insti- 
tution, five  hundred  dollars. 

Approved  March  3, 1881. 

(Statutes,  vol.  21,  page  447.) 


Joint  Resolution  [No.  26]  authorizing  the  Seoietary  of  the  Treasury  to  fumiah 
States,  for  the  use  of  agricoltaral  colleges,  one  set  of  standard  weights  and  meas- 
nres,  and  fbr  other  purposes. 

Resolved^  dtc.^  That  the  Secretary  of  the  Treasury  be,  and  he  is  hereby, 
directed  to  cause  a  complete  set  of  all  the  weights  and  measures  adopted 
as  standards  to  be  delivered  to  the  governor  of  each  State  in  the  TJnioo, 
for  the  use  of  agricultural  colleges  in  the  States,  respectively,  which 
have  received  a  grant  of  lands  from  the  United  States,  and  also  one  set 
of  the  same  for  the  use  of  the  Smithsonian  Institution:  Providedy  That 
the  cost  of  each  set  shall  not  exceed  two  hundred  dollars,  and  a  sum 
Bufftcient  to  carry  out  the  provisions  of  this  resolution  is  hereby  appro- 
priated out  of  any  money  in  the  Treasury  not  otherwise  appropriated* 

Approved  March  3, 1881. 

(Statutes,  vol.  21,  page  621.) 
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ADVERTISEMENT. 


The  object  of  the  General  Appendix  is  to  famish  summaries  of 
scientific  discovery  in  particular  directions;  occasional  reports  of  the 
investigations  made  by  collaborators  of  the  Institution;  memoirs  of  a 
general  character  or  on  special  topics,  whether  original  and  prepared 
expressly  for  the  purpose,  or  selected  from  foreign  journals  and  proceed- 
ings; and  briefly  to  present  (as  fully  as  space  will  permit)  such  papers 
not  published  in  the  ^^  S^nithsonian  Contributions''  or  in  the  ^^Miscella- 
neous Collections"  as  may  be  supposed  to  be  of  intereat  or  value  to  the 
numerous  correspondents  of  the  Institution. 
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INTRODUCTION. 

While  it  has  been  a  prominent  object  of  the  Board  of  Begeuts  of  the 
Smithsonian  Institution  from  a  very  early  date  in  its  history  to  enrich 
the  annual  report  required  of  them  by  law,  with  scientific  memoirs  illus- 
trating the  more  remarkable  aud  important  developments  in  physical 
and  biological  discovery,  as  well  as  showing  the  general  character  of 
the  operations  of  the  Institution,  this  purpose  had  not  been  carried  out 
on  any  very  systematic  plan.  Believing  however  that  an  annual  report 
or.6anmiary  of  the  recent  advances  made  in  the  leading  departments 
of  scientific  inquiry  would  supply  a  want  very  genejrally  felt,  aud  would 
be  favorably  received  by  all  those  interested  in  the  difiEusion  of  knowl- 
edge, the  Secretary  had  prepared  for  the  report  of  1880,  by  competent 
collaborators,  a  series  of  abstracts  showing  concisely  the  prominent 
features  of  recent  scientific  progress  in  astronomy,  geoiogy,  physics, 
chemistry,  mineralogy,  botany,  zoology,  and  anthropology. 

The  subjects  of  terrestrial  physics  and  meteorology  (which  should  prop- 
erly have  succeeded  the  survey  of  geology)  were  unfortunately  omitted,  in 
consequence  of  the  inability  of  the  writer  selected  for  these  departments 
to  obtain  sufficient  leisure  from  other  pressing  duties  to  prepare  a  suit- 
able abstract  in  time.  This  omission  has  been  partially  supplied  in  the 
recoid  for  the  present  year  by  including  a  meteorological  retrospect  for 
the  years  1879  and  1880. 

The  subjects  of  geology  and  mineralogy,  which  were  referred  to  Mr. 
George  W.  Hawes,  of  the  National  Museum  (who  had  acceptably  pre- 
pared this  summary  for  the  record  of  1880),  have  been  delayed  this  year 
by  the  prolonged  and  much-regretted  illness  of  Mr.  Hawes;  and  it  has 
been  found  impossible  to  obtain  in  time  a  substitute  in  this  department. 

With  every  effort  to  secure  prompt  attention  to  all  the  more  impor- 
tant details  of  such  a  work,  various  unexpected  delays  frequently  render 
it  impracticable  to  obtain  all  the  desired  reports  in  each  department 
within  the  time  prescribed.  In  such  cases  it  is  designed,  if  possible,  to 
bring  up  such  deficiencies  and  supply  them  in  subsequent  reports. 

The  value  of  this  annual  record  of  progress  would  be  much  enhanced 
by  an  enlargement  of  its  scope,  and  the  inclusion,  not  only  of  such 
branches  as  geography,  microscopy,  &c.,  but  also  of  the  more  practical 
topics  of  agricultural  and  horticultural  economy,  engineering,  and  tech- 
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nology  in  geseral;  but  the  space  required  for  such  larger  digest  seenu 
scarcely  available  in  the  present  channel.  The  scientific  r^sam^,  whiot 
in  1880  occapied  260  pages,  has  this  year  extended  to  ^0  pages.  Ai 
efficient  condensation  of  this  matter  seems  scarcely  practicable. 

It  is  hardly  necessary  to  remark  that  in  a  snmmary  of  the  annual  pro 
gress  of  scientific  discovery  so  condensed  as  the  present^  the  wants  of  th< 
specialist  in  any  branch  can  be  bat  imperfectly  sapplied }  and  very  manj 
items  and  details  of  great  value  to  him  must  be  entirely  omitted.  Whih 
the  student  in  a  special  field  of  knowledge  may  occasionally  receive  hinti 
that  will  be  found  of  interest,  he  will  naturally  be  led  to  consult  foi 
fuller  information  the  original  journals  and  special  periodicals  fix>n 
which*  these  brief  notices  or  abstracts  have  been  compiled. 

The  contemplated  plan  of  devoting  some  250  pages  of  the  annua 
report  to  such  a  compilation  is  not  designed  to  preclude  the  introduc 
tion  into  the  ^^  General  Appendix,"  as  heretofore,  of  special  monograj^hf 
or  discussions  that  may  prove  interesting  to  the  scientific  student. 

Spsnceb  F.  Baibd. 


ASTRONOMY. 


Bt  Prof.  Edward  6.  HoldrNi 
DinciiOT  of  ike  WaMwm  Ohdervatory,  WiioanHn, 


INTEODITOTION. 

The  record  of  astronomical  progress  for  1881  mast  necessarily  be  a 
very  condensed  summary.  It  is  to  be  remembered  that  this  review  is 
not  primarily  intended  for  astronomers,  bat  is  specialy  addressed  to 
tbe  coirespondents*  of  the  Smithsonian  Institution.  For*bibliographio 
information  the  reader  is  referred  to  Darboux  et  HouSl's  Bulletin 
des  Sdenoes  Mathimatiques  et  Astronomiquea  (monthly,  Paris),  to  Nature 
(weekly,  London),  to  Science  (weekly,  New  York),  to  OapemicuSj 
(monthly,  Dublin),  to  the  Observatory,  (monthly,  London),  and  to  other 
standard  journals.  Free  use  has  been  made  of  reviews  by  writers  in 
tiiese  and  other  periodicals. 

NEBULJS  AND  CLUSTERS. 

Photographs  ofnebuUe. — M.  J.  Janssen  calls  attention  to  the  effect  of 
short  and  long  exposures  upon  the  negatives  which  are  obtained.    Pho- 

*  tographs  of  the  same  nebula  will  not  agree  unless  the  same  conditions 
of  exposore  are  narrowly  observed.  In  proof  of  this  the  photographs 
of  the  solar  corona  taken  at  Siam  in  the  eclipse  of  1875  are  referred  to : 
The  nebulosity,  so  to  speak,  of  the  corona  gave  different  impressions 
upon  sensitive  plates  which  were  exxK>sed  during  times  expressed  by 
the  numbers  1,  2,  4,  8 ;  and  it  must  be  inferred  that  the  changes  in  the 
height  of  the  corona  are  to  be  attributed  to  the  times  of  exposure,  in- 
stead of  to  actual  variations  in  the  extent  of  the  phenomena.  M.  Jans- 
sen proposes  to  take  the  photograph  of  the  image  of  a  star,  or  nebula, 
a  little  out  of  focus.  In  this  case  the  photograph  is  a  littie  circle  of 
sensibly  uniform  opacity,  and  one  can  compare  the  opacity  of  the  pho. 
tographs  of  different  stars,  and  connect  the  degrees  of  opacity  with  the 
photometric  xK)wer. — Comptes  Bendus. 
The  Publications  of  the  Washburn  Observatory  No.  1  contain  a  list 

of  23  new  nebulse,  mostly  faint. 
Cluster  measurements. — H.  0.  Eussell,  director  of  the  observatory  of 

Sydney,  has  made  a  micrometrlc  examination  of  the  cluster  h.  3276=s 

O.  C.  2144,  which  gives  the  positions  (and  magnitudes)  of  144  stars. 

One  of  these  is  an  interesting  red  star.    The  paper  is  accompanied  Dy  a 

map  of  the  cluster  made  by  Mr.  Eussell,  himself,  by  a  process  which  he 

describes  as  extremely  easy  for  any  one  to  execute. 
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FIXED  STABS. 

Catalogue  of  stars, — "Catalogue  of  12,441  stars  for  the  epoch  1880, 
from  observations  made  at  the  Eoyal  Observatory,  Cape  of  Good  Hope^ 
daring  the  years  1871  to  1879.  Edward  James  Stone,  M.  A.,  F.  E.  S., 
etc.  (London,  1881,  XXXII,  and  565,  4to).''  This  catalogue,  published 
by  the  Admiralty,  is  founded  on  observations  made  at  the  Gape  Obser- 
vatory between  January,  1871,  and  April,  1879.  The  observatory  dur- 
ing the  whole  period  was  steadily  directed  to  the  object  in  view,  the 
formation  of  a  catalogue  of  well-distributed  stellar  zero-points  for  those 
portions  of  the  heavens  which  are  beyond  the  reach  of  northern  obser. 
vatories.  But  a  considerable  number  of  stars,  north  of  25<^  DecL,  were 
also  observed  at  the  Cape,  and  the  results  have  been  included  in  the 
present  catalogue  as  a  check  upon  the  existence  of  any  systematic 
errors  in  the  work.  Lacaille's  well-distributed  9,766  stars  were  adapted 
as  the  basis  of  the  working  list,  but  as  some  stars  of  the  sixth  and 
many  of  the  seventh  magnitude,  in  Brisbane's  Catalogue  of  7,385  stars, 
had  not  been  observed  by  LacaiUe,  the  greater  part  of  these  were  also 
included  in  the  working  list.  A  large  stereographic  projection  of  the 
southern  hemisphere  was  also  prepared,  on  which  were  projected  the 
places  of  all  the  stars  previously  observed,  and  whenever  lacunsB  ap- 
peared within  the  limits  of  N.  P.  D.  115^  to  180®,  efforts  were  made  to 
fill  them  up  by  observing  stars  of  rather  a  lower  magnitude  than  the 
seventh  of  Lacaille's  scale.  A  reduced  copy  of  this  projection  accom- 
panies the  catalogue.    Generally  each  star  was  observed  three  times. 

The  right  ascensions  of  the  stars  observed  for  the  detennination  of 
the  errors  of  the  Transit-dock  have  been  taken  from  the  Greenwich 
Standard  Lists  for  the  different  years.  The  Eight  Ascensions  of  Polar 
Stars  were  taken  from  Mr.  Stone's  paper  on  ^^The  mean  places  of  eight 
close  Southern  Polar  Stars,  1860  to  1900."  The  refractions  used  are 
those  of  the  Tabul»  EegiomontansB  diminished  in  the  proportion  of 
0.9988:  1,  but  the  use  of  Bessel's  tables  unaltered  would  not  change  the 
results  of  the  Catalogue  by  0'^2.  As  a  proof  of  the  satis£EU$tory  charac- 
ter of  the  adopted  refractions,  a  comparison  is  given  between  the  results 
of  the  Catalogue  and  the  places  of  the  Nautical  Almanac  for  1880.  As 
might  be  expected  from  the  use  of  the  same  fundamental  system,  th^re 
is  a  close  agreement  between  the  Greenwich  and  Cape  Eight  Ascensions, 
but  the  perfectly  independent  determinations  of  N.  P.  D.  are  also  in  very 
good  accordance.  Arranging  the  corrections  required  by  the  Nautcial 
Almanac  N.  P.  D.'s  in  groups  of  6  hours  of  E.  A.  and  applying  the  gen- 
eral mean  correction^0^^81  to  them  all,  the  following  corrections  re- 
main: 

0»»-6»»        6»>-12»^        12»»-18>>        18h-24>' 

-0^^.24        -O'Ml        -f0".39  -f0".06 

The  changes  in  these  corrections  are  systematic,  and  it  appears  that 
the  complete  reversal  of  the  seasons  at  the  northern  and  southern  observ- 
atories is  not  quite  accurately  allowed  for  in  the  refraction  tables.    In 


ASTRONOMY.  193 

notes  at  the  end  of  the  catalogue  are  given  the  larger  proper  motions 
resoltiDg  from  a  comparison  of  the  Catalogue  for  1880  with  the  '^  Gape 
Catalogue  for  1840,"  and  Taylor's  "  Subsidiary  Catalogue  for  1850.''  In 
the  catalogue  the  mean  time  of  observation  is  given  for  all  the  stars, 
bat  in  forming  thS  mean  positions  the  proper  motion  has  only  been 
applied  in  the  comparatively  few  cases  where  the  proper  motion  is 
given  in  the  body  of  the  catalogue.  The  latter  contains,  in  separate 
Golnmns,  references  to  Piazri,  Brisbane,  Fallows,  Johnson,  Henderson, 
Taylor,  Gape  1840,  Cape  1860,  and  Melbourne  1870,  and  in  foot-notes 
other  references,  as  also  corrections  toprevi(Ais  catalogues,  and  remarks 
abont  duplicity,  false  positions,  etc.  Lacaille's  numbers  are  given  in  the 
second  column  next  to  the  current  number  of  the  catalogue.  The  con- 
stellations occupy  the  third  column ;  Lacaille's  system  of  nomenclature 
is  used  with  the  modifications  proposed  by  Sir  J.  Herschel.  The  im- 
portance of  this  great  work  can  hardly  be  overestimated.  Valuable  as 
the  two  previously  published  Cape  Catalogues  and  Melbourne  Catalogue 
for  1870  are,  they  cannot  compare  with  it  either  as  regards  extent  or 
completeness,  and  when  it  is  remembered  how  uncertain  the  foundation 
is  on  which  Lacaille's  zones  rest,  and  how  jKior  and  unreliable  the  Bris- 
bane Catalogue  is,  it  will  be  conceded  by  everybody  that  Mr.  Stone's 
Catalogue  will  be  an  inestimable  treasure  for  future  generations,  the 
value  of  which  will  continue  to  increase. '  As  remarked  by  its  author, 
the  catalogue  may  also  render  good  assistance  in  investigations  on 
special  ^tars  occurring  in  Lacaille's  and  Brisbane's  Catalogues,  or  even 
in  completely  new  re-reductions  of  the  observations  on  which  these  cata- 
lognes  are  founded. 

^'Catalogue  of  1098  Standard  Clock  and  Zodiacal  Stars,  prepared 
under  the  direction  of  Simon  Newcomb"  (papers  prepared  for  the  use  of 
the  American  Ephemeris,  No.  4, 162  pp.,  4to).    This  catalogue  was  pre- 
pared for  the  purpose  of  obtaining  standard  positions  of  reference  stars  for 
use  in  the  lunar  and  planetary  theories,  especially  in  the  reduction  of  the 
older  occultations.    It  contains  all  the  standard  stars  of  the  Ephemeris 
(except  most  of  those  added  for  field  work),  and  all  stars  to  the  sixth  mag- 
nitade  inclusive,  which  can  be  occulted  by  the  moon,  together  with  stars 
below  the  sixth  magnitude  observed  by  Bradley.    The  author  was  able  to 
use  Auwers'  reduction  of  Bradley.    The  declinations  of  the  catalogue  are 
ledoced  to  Mr.  Boss'  system,  which  was  only  modified  so  far  as  to  sub- 
«    stitnte  Auwers'  reduction  of  Bradley  for  that  of  Bessel.    In  the  case  of 
stars  within  80^  of  Hie  pole,  the  right  ascensions  were  not  independently 
investigated,  but  were  taken  from  Dr.  Gould's  Catalogue  (second  edition), 
while  the  declinations  are  those  of  Mr.  Boss.    The  catalogue  gives,  in 
m   the  csyse  of  the  stars  observed  by  Bradley,  the  positions  and*  other  data 
1^  4lK.ite  (¥0  exK)chs  1755  and  1850,  while  in  the  case  of  fundamental  time- 
I   Alwra  the  positions  are  also  given  for  1,900.    Stars  between  10^  and  30^ 
t^  I  *hir  the  pole  have  data  given  for  the  epochs  1755, 1800, 1850,  and  1900, 
and  stars  still  nearer  the  pole  also  for  1825  and  1875.    The  precessions 
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and  secular  variations  for  each  epoch  are  independently  compated* 
Formulae  for  finding  the  place  of  a  star  for  any  epoch  between  1750  and 
1900  from  the  data  in  the  catalogue  by  Taylor's  theorem  add  to  the  gen- 
eral usefulness  of  Professor  Newcomb's  work,  whiq^  will  no  doubt  be 
extensively  employed  by  astronomers  who  have  to  reduce  lunar  or  plan- 
etary observations  made  during  the  la^  and  the  present  century. 

Dr.  Gould  has  printed  his  second  volume  (Cordoba  observations  of 
1872),  except  the  introduction.  It  contains*  the  places  of  400  stars  for 
the  catalogue,  and  also  128  zones  of  the  zone  observations,  comprising 
over  13,000  stars.  All  the  observations  made  at  Cordoba  are  now  fully 
reduced  and  they  make  a  grand  showing : 

121, 000  observations  for  the  catalogue  of  35,000  stars. 
14, 000  observations  of  fundamental  stars. 
105, 000  observations  for  the  zones. 

240, 000  observations  in  all. 

Of  .these  about  half  (including  all  the  zones)  were  made  by  Dr.  Gould 
X>ersonally.  The  total  number  of  stars  will  be  somewhere  in  the  neigh- 
borhood of  80,000  in  the  zones,  and  30,000  to  35,000  stars  in  the  cata- 
logue. 

The  work  is  all  ready  for  the  printer  up  to  the  end  of  1875,  but  much 
remains  to  be  done  to  put  it  in  final  shape  &om  1875  to  1880.  The  print- 
ing is  an  extremely  clow  process  in  Buenos  Ayres,  and  the  meteorolog- 
ical volumes  (2  of  which  have  appeared)  are  sources  of  delay. 

Among  recent  catalogues  of  stars  may  be  cited  that  published  by 
Professor  Bespighi  in  vol.  VIII  of  the  Atti  delta  R.  Accademia  dei  LinceL 
It  contains  the  mean  declinations  for  1875  of  1,463  stars  between  the 
parallels  of  20^  and  64^  north,  deduced  from  obser^'ations  with  the  me- 
ridian circle  of  the  Boyal  Observatory  of  Campidoglio  in  the  years  1875, 
1876,  and  1877. 

The  separate  publication  of  the  Berlin  list  of  539  stars  will  cease 
with  1881,  and  a  selection  from  this  list  will  appear  in  the  Berliner 
Jahrbuch. 

A  catalogue  of  195  stars  is  printed  in  No.  1  of  the  Publications  of  the 
Washburn  Observatory.  The  observations  were  made  at  Ann  Arbor 
by  Mr.  Schaeberle,  the  reductions  at  Madison  by  Mr.  Comstock,  under 
the  direction  of  Professor  Watson. 

Each  star  was  observed  three  times  on  the  average,  and  the  probable 
errors  in  R.  A.  and  Dec.  of  the  concluded  positions  are: 

±0».  040  sec  8  and 

dbO".  55  i:p8pectively. 

The  zones  of  the  Astronomische  Oe^ellschaft  from  80^  to  —  2^  Rre  now 
nearly  finished.  Kasan  (80-75),  Dorpat  (75-70),  Christiania  (70-65), 
Gotha  (65-55),  Harvard  College  (55-50),  Bonn  (50-40),  have  all  finished 
the  observations,  and  the  reductions  are  nearly  done.  Lund  (40-35) 
will  finish  observing  in  1881.    Leyden  (35-30)  will  soon  publish  the 
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final  results.  Cambridge,  England  (30-25),  is  well  advanced  in  redac- 
tion. Berlin  has  two  zones;  25-20  is  in  progress,  20-15  is  finished. 
Leipzig  also  has  two  zones;  15-10  is  finished,  and  10-5  is  in  progress. 
Albany  (5-1)  is  far  advanced.    K'icolajeflf  (1  to  —2)  is  well  under  way. 

Parallax  of  stars. — ^Professor  Ball,  Eoyal  Astronomer  for  Ireland, 
found  for  the  parallax  of  61  Cygni,  as  deduced  from  measures  of  61  A 
Cypii  and  a  small  star  n.  t^ 

+0^'.  4654  ±0."  0497. 

A  second  series  has  been  completed  in  which  61  B  Cygni  and  the 
small  star  n.  t  were  used.  Differences  of  declinations  were  measured 
in  both  cases.    The  last  result 


+0.'' 4676  ±0.'' 0321. 

That  is,  the  agreement  is  exact,  and  Struve's  value  for  the  parallax  of 
this  system  is  confirmed  rather  than  BessePs. 

The  search  for  objects  having  curious  spectra,  which  has  been  car- 
ried on  for  some  months  at  the  Harvard  College  Observatory,  has  led 
to  the  discovery  of  another  singular  star  by  Prof.  E.  0.  Pickering.  The 
spectrum  consists  principally  of  bright  bands,  one  in  the  blue  being 
especially  marked.  Only  four  objects  of  this  kind  have  heretofore  been 
known,  one  of  these  having  been  discovered  likewise  at  Cambridge, 
Mass^  last  August  This  same  method  of  search,  which  originated 
last  summer  at  the  Harvard  College  Observatory,  has  been  adopted  at 
the  observatory  of  the  Earl  of  Crawford  and  Balcarres,  and  Dr.  Cope- 
land  has  already  shown  that  a  curious  double  nebula  is  gaseous.  It 
win  also  be  introduced  in  the  Eoyal  Observatory  at  the  Cape  of  Good 
Hope^  and  there  applied  to  extreme  southern  objects. 

Variable  Stars. — "Photometric  Measurements  of  the  Variable  Stars 
fi  Peraei  and  DM.  81^  25.  By  Edward  C.  Pickering,  Arthur  Searle, 
and  0.  C.  Wendell,'^  (Proc.  Amer.  Acad.,  Vol.  XVI,  28  pp.).  The  pho- 
tometer used  at  Harvard  College  Observatory  for  the  observation  of 
these  two  variables  consists  of  a  double-image  prism  placed  between 
the  object  glass  and  the  eye-piece  of  a  small  telescope,  which  has  a 
Nied  prism  in  front  of  the  eye-piece.  By  this  instrument  two  ad- 
jacent stars  may  be  compared  with  great  accuracy,  as  the  two  images 
of  each  will  be  formed  by  the  double-image  prism,  and  their  relative 
hrightness  maj'^  be  varied  by  turning  the  Nicol.  Each  image  in  turn 
will  disappear  when  the  Nicol  is  turned  90^,  and  there  will  consequently 
•Iways  be  four  positions  in  which  the  brighter  image  of  the  fainter 
■tar  will  be  precisely  equal  to  the  fainter  image  of  the  brighter  star. 
^Ptoei  was  compared  with  the  fifth  magnitude  star  a)  Persei  90'  dis- 
tu^i.^  The  two  images  were  formed  by  two  Eochon  prisms  which  pro- 
dnoed  a  separation  of  about  100',  so  that  they  had  to  be  placed  very 
near  the  object  glass  of  the  telescope  in  order  that  the  images  of  the  t^o 
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stars  should  be  near  together.  The  focal  length  of  the  telescope  is 
about  seventeen  feet,  and  its  available  aperture  is  limited  by  the  size 
of  the  prisms  to  about  an  inch.  Observations  were  made  on  thirteen 
nights,  from  September  29, 1880,  to  January  1, 1881.  Three  settings  of 
each  of  the  four  positions  of  the  Nicol  constituted  a  set;  the  total  num- 
ber of  sets  was  230.  Seven  minima  were  observed,  and  the  probable 
error  of  a  single  minimum  is  3.8  minutes,  while  Schmidt  gives  the 
probable  error  of  a  minimum  observed  by  Argelander  equal  to  6  min- 
utes, and  of  those  of  Schonfeld  4.6  minutes.  A  comparison  is  made 
between  the  light  curves  found  by  Schonfeld,  and  at  Harvard  College 
Observatory,  and  the  photometric  and  naked-eye  methods  are  found  to 
agree  closely.  For  the  observation  of  Ceraski^s  vaiiable  star  +81^ 
1^0.  25,  the  photomet'Cr  was  attached  to  the  15  inch  refractor,  on  account 
of  the  faintness  of  the  star.  Two  hundred  and  seventy-three  sets  of 
measures  were  made,  and  five  minima  were  observed.  The  average 
probable  error  of  a  minimum  is  1.3  minute,  or  about  one-third  of  that 
of  /9  Persei,  which  was  to  be  expected  since  the  rate  of  variation  of  the 
stars  is  about  as  three  to  one.  Some  interesting  theoretical  conclusions 
are  drawn  from  the  resulting  light  curve.  For  about  an  hour  and  a  half 
the  light  remains  sensibly  constant  at  0.110,  or  about  one-ninth  of  its  full 
intensity.  This  interval  is  over  one-third  of  that  during  which  the  light 
is  increasing  or  diminishing.  If  the  variation  in  light  is  admitted  to 
be  due  to  a  dark  eclipsing  satellite,  the  diameter  of  the  latter  must  be 

Vl— 0.110  =  0.943  of  that  of  the  star,  in  order  to  sufficiently  reduce 
the  light.  A  somewhat  smaller  diameter  is  possible,  if  we  admit  that 
the  star,  like  our  Sun,  is  darker  near  the  edges  than  in  the  center.  But 
the  difference  cannot  be  great,  or  it  would  show  itself  in  other  ways. 
The  longest  period  of  uniform  minimum  light  would  occur  if  the  satel- 
lite produced  a  central  annular  eclipse.  In  this  case  if  the  motion  was 
uniform,  the  duration  of  the  minimum  light  would  equal  only  one-ninth 
of  that  of  increase  or  decrease.  The  effect  of  curvature  or  ellipticity 
of  the  path  would  not  greatly  affect  this  conclusion.  A  very  great  ellip- 
ticity is  not  admissible,  or  at  the  periastron  the  satellite  would  strike 
the  star.  We  are,  therefore,  obliged  to  admit  that  the  star  is  entirely 
covered  by  the  satellite,  and  that  the  light  during  the  minimum  is  either 
due  to  some  proper  light  of  the  satellite,  or  is  to  be  explained  by  admit- 
ting that  the  satellite  consists  of  a  cloud  of  meteors  so  scattered  that 
about  one-ninth  of  the  light  of  the  star  can  pass  through  the  central 
portions. 

On  September  13, 1881,  a  red  star  was  noticed  at  the  Harvard  College 
Observatory  in  E.  A.  16^  31°^.5,  Dec.  +  72o  32'.  From  the  similarity 
of  its  spectrum  to  that  of  several  known  variable  stars,  it  was  presumed 
to  be  variable;  and  the  suspicion  ^as  confirmed,  both  by  its  absence 
from  the  catalogues  and  by  subsequent  observation,  which  showed  that 
its  brightness  was  increasing. 
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Star  oharUj  etc. — ^The  series  of  ecliptic  charts,  by  Dr.  Peters,  was 
began  aboat  1860,  and  has  been  continaed  and  enlarged  np  to  the  pres- 
ent time,  and  this  work  is  still  going  on.  It  is  int^ended  to  make  a 
series  of  charts,  each  of  which  shall  include  all  the  stars  visible  with 
the  IS-mch  refractor  of  the  Litchfield  Observatory,  in  a  certain  region, 
widi  their  positions  for  1860.0.  As  these  charts  are  now  about  to  be 
pnbUshed  by  Dr.  Peters,  some  account  of  them  may  not  be  unwelcome. 

IngtrumenU  and  methods  employed. — ^The  observations  are  all  made 
with  the  13-inch  refractor  (made  by  Spencer).  In  the  focus  of  this  eye- 
piece is  a  mica  scale,  divided  into  100  parts,  50  on  each  side  of  Zero. 
£ach  part  is  about  9'^8,  and  for  the  more  important  stars  half  parts  (or 
decimals  of  a  part)  are  read,  so  that  their  positions  are  known  within 
5" J  a  qaantity  which  corresponds  on  the  scale  of  the  charts  to  less  than 
inch  0.004,  and  hence  to  about  the  smallest  quantity  that  can  be  conve- 
niently plotted. 

Un  paper  sheets  about  17  x  14  inches  are  the  lithographed  blank 
forms.  Each  map  contains  20°^  in  Eight  Ascension,  and  5^  in  Declina- 
tion; 1"^  additional  in  B.  A.  is  added  on  eaoh  side  (to  preserve  the  star 
eonfigorations)  as  well  as  10'  in  Dec.  on  each  side. 

Each  map  thus  contains  22°»  in  E.  A.  and  5o  20'  in  Dec.,  2°  and  20' 
of  which  are  in  common  with  four  other  contiguous  maps. 

One  degree  on  these  is  2.336  inches  or 

lo  =  2.336  inches. 
1'  =  0.039  inches. 
1"  =  0.0007  inches. 

The  process  of  constructing  such  a  chart  is  briefly  as  follows : 
1*  Having  decided  on  the  limits  of  the  chart,  all  available  catalogues 
are  consulted,  and  all  stars  within  the  limits  of  the  proposed  chart  are 
redneed  to  1860.0,  and  entered  in  the  chart  in  pencil  and  afterwards  in 
ink,  keeping  to  Argelander's  scale  of  magnitudes. 

2.  Zones  are  then  observed  with  the  chronograph  and  mica  scale. 
The  transits  are  observed  over  only  one  wire. 

These  zones  are  about  15'  wide  in  declination  and  as  long  in  E.  A.  as 
convenient,  say  20™.  Sometimes  a  zone  60™  long  is  observed  in  order 
to  obtain  enough  standard  or  determining  stars.  The  right  ascensions 
aie  read  to  0».l,  the  declinations  to  J  parts  (4".9). 

3.  These  observations  are  then  reduced  accurately  to  1860.0,  and  the 
stars  are  pricked  in  with  a  needle-point  through  a  ruled  piece  of  oiled 
paper. 

4.  With  the  telescope  {dark  field)  these  star-positions  are  examined 
^d  a  memorandum  of  the  magnitude  of  each  star  is  made.  On  the 
Dext  morning  these  zone  stars  are  marked  in  ink  according  to  the  pencil 
memoranda.  As  the  catalogue  stars  are  practically  in  Argelander's 
scale  of  magnitudes,  the  whole  of  the  catalogue  and  zone  stars  are 
given  on  one  scale. 

5.  Many  examinations  and  revisions  with  the  telescox>e  (dark  field) 
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are  made,  and  faint  stars  are  put  in  by  their  configurations  with  1 
other  stars.  In  the  course  of  these  revisions  asteroids  are  frequen 
found,  as  although  the  charts  are  not  primarily  intended  for  this  p 
pose  they  are  eminently  suited  to  it. 

This  is  shown  by  the  fact  that  Dr.  Peters  has  himself  discovei 
no  less  than  40  asteroids  before  any  other  observer^  and  several  mi 
have  been  independently  discovered  by  him. 

The  charts  alresidy  finished  comprise  the  space  as  given ^elow: 


Table  A. 

BIGHT  ASCENSION. 

DECLINATION. 

h.    m.          h.    ni. 

o                 o 

From    0  20  to    0  40 

From  +  9  to  +10 

From     1    0  to    1  20 

From 

+10  to  +15 

From    1    0  to    1  20 

From 

+  5  to  —  1 

From    1  20  to    1  40 

From  +12  to  +15 

From    1  20  to    1  40 

From  +  0  to  +  5 

From    2  20  to    2  40 

From  +17  to  +18 

From    3    0  to    3  20 

From 

+15  to  +20 

From    9  40  to  10    0 

From 

+  9  to  +10 

From  10    0  to  10  20 

From  +10  to  +15 

From  10  20  to  10  40 

From  +12  to  +15 

From  10  40  to  11    0 

From 

+10  to  +15 

From  11    0  to  11  20 

From 

0  to  -  6 

From  11  20  to  11  40 

From 

0  to  -  5 

From  11  40  to  12    0 

From 

-  2  to  -  5 

From  11  40  to  12    0 

From 

+  4  to  +10 

From  12    0  to  12  20 

From 

-  5  to  +10 

From  13  20  to  13  40 

From 

-  5  to  -  7 

From  13  40  to  14    0 

From 

-10  to  -15 

From  14    0  to  14  10 

From 

-10  to  -15 

From  15  20  to  16    0 

From 

—20  to  -22 

From  19    0  to  19  20 

From 

-22  to  —23 

From  19  ,  0  to  19  20 

From 

-25  to  -27 

From  20  40  to  21    0 

From 

-25  to  -28 

From  21    0  to  21  20 

From 

-20  to  -25 

From  21  20  to  22    0 

From 

—10  to  -20 

From  22    0  to  22  20 

From 

-15  to  -  5 

From  22  20  to  22  40 

From 

-  5  to  -10 

From  23    0  to  23  40 

From 

0  to  +  3 

From  22  40  to  24    0 

From 

-  4  to  -^  6 

Quite  as  many  more  charts  are  either  ^'  begun  "  (with  the  catalogue  st( 
laid  down)  or  have  the  zones  completed,  needing  only  comparison  w: 
the  sky. 

Some  idea  of  the  amount  of  this  wc»:k  may  be  had  from  the  fact  tl 
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already  about  64,000  zone  stars  have  been  observed  and  mapped. 
Quite  as  many  more  of  the  fainter  stars  are  needed  to  complete  the 
maps,  and  iierbaps  half  of  these  are  now  mapped.  We  possess  several 
series  of  ecliptic  charts,  more  or  less  complete.    These  are : 

1st.  Charts  by  Hind,  on  which  the  smallest  star  is  about  11  mag. 

2tL  Charts  by  Chacomac,  minimum  visibilej  13  mag. 

3d.  Charts  published  by  the  Paris  Observatory,  in  continuation  of 
,  Ghioobnac's,  minimum  visibiley  13  mag. 

The  smallest  stars  laid  down  on  Dr.  Peters'  charts  are  14.8  mag. 

The  charts  of  Ghacornac  and  those  of  the  Paris  Observatory  are 
extremely  useful,  but  by  no  means  so  complete  as  those  of  Dr.  Peters; 
and,  in  general,  they  do  not  cover  the  same  place  in  the  heavens.  No. 
31^  of  the  Paris  charts,  however,  occupies  the  same  ground  as  one  of 
Dr.  Peters'  charts.  On  May  17,  1873,  I  compared  the  Paris  chart 
No.  31  with  the  sky,  and  at  thid  same  time  I  compared  Dr.  Peters' 
chart  of  the  same  region ;  and  on  the  following  day  the  two  maps 
were  compared  together.  • 

The  Paris  chart  No.  31  contains  1,554  stars,  and  extends  from  10^  0°^ 
tolO»»21»  E.  A.,  and  from  +8o  46'  to  +149  (y  d*^  the  Hamilton  Col- 
lege charts  eovering  nearly  the  'same  ground,  extends  from  10^  0«"  to 
10^  20"  R.  A.,  and  from  +  lOo  to  16^  in  d.  The  number  of  stars  laid 
down  on  the  space  common  to  both  (from  10*^  0™  to  10*»  16™,  and  from 
+10°  to  + 140)  is,  according  to  the  Paris  chart,  1,010  stars;  according 
to  Dr.  Peters'  chart,  1,511  stars;  or  almost  exactly  one-half  more  in  the 
latter, 

I  found  more  than  thirty  cases  where  the  stars  of  the  Paris  chart 
were  either  much  too  large  or  too  small,  or  where  they  occupied  places 
where  no  stars  now  are.  In  all  these  cases  the  Hamilton  College  chart 
was  correct. 

Errors  in  position  I  naturally  could  not  verify  in  the  time  at  my  dis- 
posal, bat  by  considering  the  allineations  of  the  stars  as  seen  in  the  sky 
and  by  comparing  these  with  the  data  of  the  Paris  chart,  I  found  the 
latter  frequently  incorrect,  not  always  by  small  amounts. 

The  configurations  of  the  group  of  smaller  stars  are  quite  wrong  in 
ver}'many  cases,  even  where  all  the  stars  are  given;  and  very  many 
stars  are  missing  of  a  magnitude  superior  to  the  smallest  inclnded  on  the 
chart 

In  particular,  the  following  stars  laid  down  on  the  Paris  chart  do  not 
exist  in  the  heavens : 

d  + 130  17'.5 
13    39 
13    30.5 
12    59 
12      4.0 

11    54     ^I^arg©  double;  only  one  of 
)  which  exists. 

+  11    16.0 


R  A.  10»»        3°»  52» 

10  40 

17  18 

^.-                              18  4 

5  40 

5  42 

10         12  39 
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The  following  stars  (among  others)  are  too  small  in  the. Paris  chart: 


B.  A.  10i»  16°^    0» 

8  11 

10  22 

10  12 

18  25 

18  29 

10    18  39 


d  +  12o  lO'.O 

12  42.5 

12  42.0 

12  23.5 

12  56.5 

12  51 .5 

+  12  50,2 


The  following  stars  (among  many  others)  are  too  large  in  the  Paris 
chart: 

E.  A.  10^    10°^    13- J  +130    27'.5.    Paris  6»,  really  9°* 

10      2       30  ;  +  11      24 .0.    Paris  8"^,  really  9-10  ", 
and  many  others. 

The  configurations  of  the  Paris  chart  are  often  quite  wrong ;  perhaps 
the  worst  cases  are  at 

^  E.  A.  lO*'      4"^    30»-60«;  i5+10o    16'-25'. 

10     14  5+11      30-45. 

In  every  one  of  these  cases  the  Hamilton  College  chart  was  correct; 
and  afber  a  careful  examination  of  nearly  every  star  on  thft  latter  chart 
I  found  only  one  case  in  which  the  chart  seemed  to  me  in  the  least 
erroneous.    One  faint  star  seemed  to  me  about  1°^  too  bnght. 

This  chart  was  not  only  an  accurate  map  of  the  stars,  it  was  also  a 
picture  of  them,  and  a  configuration  of  stars  in  the  sky  would  at  once 
catch  the  eye  on  the  map,  and  vice  versa.  It  need  hardly  be  said  that 
this  is  not  true  of  any  other  series  of  charts  existing,  not  even  of  the  maps 
of  Argelander's  Durehmusterung. 

The  explanation  is  not»far  to  seek,  and  lies  in  the  perpetual  revision  to 
which  the  Hamilton  College  charts  have  been  subjected.  It  is  only 
fair  to  say  that  this  excellence  would  appear  somewhat  less  striking  if 
the  charts  were  used  in  connection  with  a  telescope  di£ferent  from  that 
by  means  of  which  they  were  constructed.  They  would,  in  any  case, 
remain  the  most  admirable  series  now  existing ;  and  they  would  be  of 
great  value  and  would  save  much  time  and  labor.  For  instance,  in 
the  observation  of  asteroids  with  the  transit-circle  of  the  Naval  Observa- 
tory, much  time  is  now  wasted  in  finding  the  asteroid  with  the  9-inch 
equatorial.  This  amounts,  in  some  cases,  almost  to  a  new  discovery.  If 
these  maps  were  available  at  the  Naval  Observatory,  this  labor  would  be 
materially  lightened.  Astronome):s  are  to  be  congratulated  that  Dr. 
Peters  has  decided  to  publish  these  beautiful  charts. 

Schoenfeld's  Durchmusterung  of  all  stars  to  the  tenth  magnitude,  in- 
clusive, from  —  20  to  —  230  of  declination,  is  very  nearly  finished  5 
356,000  observations  have  been  made,  and  the  map  of  Hour  XIII  fa^ 
been  finished.  It  contains  4,233  stars.  It  is  probable  that  the  whole 
work  will  be  finished  by  1883. 

For  the  convenience  of  those  who  are  using  star  charts,  the  following 
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index  to  Chaconiac's  charts  (including  the  later  Paris  charts)  is  pre- 
sented: 


Na 

• 

K.A. 

DedinatioB. 

Ifo, 

B.A. 

Declioation. 

Km. 

h.m. 

O      ' 

o    t 

A*  fll. 

A.  fll< 

O      ' 

o    / 

1 

0    0  to 

0  20 

+  1    Oto 

»  — 4  15 

82 

10  20  to  10  40 
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DOUBLE  STABS. 

The  long  series  of  measoresof  doable  stars,  made  at  Washington  from 
1875  to  1880,  by  Professor  Hall,  has  been  published  separately.  Pro- 
fessor Hall  has  made  a  complete  series  of  observations  of  a  selected  list  of 
doubles,  selected  by  Dr.  Struve  and  himself  for  comparison,' and  besides 
has  investigated  the  angles  and  sides  of  a  triangle  and  a  quadrilateral 
of  stars  as  measured  and  computed.  The  results  of  these  measures  are 
excellent.  The  double  stars  measured  are  very  numerous,  and  are  nearly 
all  of  interesting  stars.  A  discussion  of  a  two  years'  series  of  measures 
on  the  trapezium  of  Orion  is  given  separately,  adjusted  by  least  squares. 

The  star  C  CancH  is  triple  and  has  been  well  observed.  Dr.  Seeliger, 
of  Leipzig,  has  investigated  the  orbits  of  the  three  stars,  A,  B,  G,  in  a 
memoir,  of  which  he  has  given  a  synopsis  in  the  Sitzungaherichte  of  the 
Vienna  Academy  for  May,  1881.  Without  giving  details,  we  may  state 
bis  principal  results.  He  first  finds  an  orbit  for  B  about  A,  and  this 
orbit  satisfies  the  observations  very  well  without  taking  into  account 
the  star  G  at  all.  This  may  arise  from  one  of  two  things :  either  the  in- 
floence  of  G  is  veritably  small,  or  the  perturbations  by  G  occur  in  such 
a  way  as  to  compensate  in  their  effects  on  the  elements  of  the  orbit  of 
B  and  A.  Dr.  Seeliger  has  shown  that  the  latter  is  the  case.  For  the 
mass  of  G  we  can  (arbitrarily)  assume  large  values  without  destroying 
the  agreement  between  observation  and  computation,  and  further,  he 
has  shown  that  a  large  value  must  be  assigned  to  the  mass  of  G.  This 
has  been  sho^n  in  different  and  independent  ways.  The  mass  of  G  is 
larger  than  2.4  times  the  sum  of  the  masses  of  A  and  B. 
'  The  orbit  of  G  is  next  investigated,  and  a  suggestion  of  Dr.  Otto 
Stmve's  that  G  moves  round  a  dark  body  near  it,  is  found  to  be  highly 
probable.    The  final  result  of  his  discussion  of  this  question  is  that  it  is 
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probable  that  G  moves  round  a  star  which  belongs  to  this  system^  bn^ 
which  is  not  one  of  the  three  known,  A,  B,  C. 

Daring  the  first  part  of  1881,  Mr.  S.  W.  Bumham  was  residQpt  at  the 
Washburn  Observatory  at  Madison,  by  the  invitation  of  Governor  Wash- 
burn. During  the  period  April  23  to  September  30, 1881,  he  discovered  88 
new  double  stars,  several  of  great  difficulty,  and  measured  no  less  than 
1G2  double  stars  (each  on  three  nights)  selected  from  his  MS.  Catalogue 
of  Double  Stars.  In  the  zone  observations  at  this  observatory  during 
the  same  period,  60  more  double  stars  were  found.  Mr.  Jedrzcjewicz, 
of  Plonsk,  has  published  during  the  year  a  continuation  of  his  double 
star  measures,  which  appear  to  be  remarkably  consfBtent  among  them- 
selves. He  has  measured  a  great  many  of  the  neglected  pairs  of 
Struve,  each  star  on  three  or  more  nights. 

The  observations  are  given  in  the  Asiranamisohe  Nachrichten^  l^os. 
2324-2407. 

Companion  ofSirius: — An  orbit  of  the  companion  of  Sirius^  based  on 
measures,  has  been  computed  by  Professor  Colbert,  of  Chicago. 

The  elements  give  the  period  as  49.6  years.  The  position  for  1881.2 
is  p =450.6,  s«=9''.9;  for  1882.2,  p  =  43o.  I,  s=9''.5.  For  1890.2  the 
position  is  p  =  322^.2,  s  =  2'^2,  and  at  that  date  Sirius  will  be  about 
the  most  difficult  known  double.  This  is  about  the  minimum,  accord- 
ing to  Professor  Colbert. 

THE  8OLAB  SYSTEM. 

By  far  the  most  important  papers  which  have  appeared  during  the 
year  are  those  of  Mr.  George  Darwin  on  tidal  friction  in  connection 
with  the  history  of  the  solar  system.*  This  paper  forms  one  of  a  series 
on  the  subject  of  tidal  friction,  which  has  been  read  from  time  to  time 
before  the  Boyal  Society.  An  abstract  of  one  of  these  was  given  in  this 
report  for  1880.  The  first  part  of  this  paper  contains  the  investigation 
of  the  changes  produced  by  tidal  friction  in  the  system  formed  by  a 
planet  with  any  number  of  satellites  revolving  about  it  in  circular  orbits. 
As  the  results  cannot  be  conveniently  stated  without  the  aid  of  mathe- 
matical notation,  they  are  here  passed  over. 

The  previous  papers  treated  of  the  efifects  which  tidal  friction  miist 
have  had  on  the  motions  of  the  earth  and  moon,  on  the  supposition  that 
time  enough  has  elapsed  for  this  cause  to  have  its  full  efifect  It  then 
appeared  that  we  are  thus  able  to  co-ordinate  together  the  various  ele- 
ments of  the  motions  of  these  two  bodies  in  a  manner  too  remarkable 
to  be  the  product  of  chance. 

The  second  part  of  the  paper  contains  a  discussion  of  the  part  which 
the  same  agency  may  have  played  in  the  evolution  of  thi  solar  system 
as  a  whole  and  of  its  several  parts. 

*An  account  of  a  paper  entitled  ''On  the  tidal  friction  of  a  planet  attended  by  s^y- 
eral  Batellites,  and  on  the  evolntion  of  the  solar  syBtem,  by  G.  H.  Darwin,  F.  B.  S., 
read  belbre  the  Boyal  Society  on  January  20, 1881." 
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It  is  first  proposed  that  the  rate  of  expansion  of  the  planetary  orbits, 
dae  to  the  reaction  of  the  frictional  tides  raised  by  the  planets  in  the 
SOD,  mast  be  very  slow  compared  with  that  dae  to  the  reaction  of  the 
tides  raised  by  the  san  in  the  planets.  Thus  it  would  be  much  more 
nearly  correct  to  treat  the  sun  as  a  rigid  body,  and  to  suppose  the 
planets  alone  to  be  subject  to  frictional  tides  than  the  converse.  It  did 
not,  however,  s^m  expedient  to  attempt  to  give  any  numerical  solution 
of  the  problem  thus  suggested,  which  should  apply^to  the  solar  system 
as  a  whole.  The  effect  of  tidal  friction  is  to  convert  the  rotational 
momentam  of  the  tidally-disturbed  body  into  orbital  momentum  of  the 
tide-raising  body«  Hence,  a  numerical  evaluation  of  the  angular  mo- 
meDtam  of  the  various  parts  of  the  solar  system  will  afford  the  means 
of  forming  some  idea  of  the  amount  of  change  in  the  orbits  of  the  sev- 
eral planets  and  satellites  which  have  been  produced  by  tidal  friction. 
Sach  an  evaluation  is  accordingly  made  in  this  paper,  with  as  much 
aocaracy  as  the  data  permit. 

From  the  numerical  values  so  found,  it  is  concluded  that  the  orbits 
of  the  planets  round  the  sun  can  hardly  have  undergone  a  sensible 
enlargement  from  the  effects  of  tidal  friction,  since  those  bodies  first 
attained  a  separate  existence. 

Taming  to  the  sever^il  subsystems  it  appears  that  although  it  is  pos- 
sible that  the  orbits  of  the  satellites  of  Mars,  Jupiter,  and  Saturn  about 
their  planets  may  have  been  considerably  enlarged,  yet  it  is  certainly 
not  possible  to  txace  the  satellites  back  to  an  origin  almost  in  contact 
with  the  present  surfaces  of  their  planets,  in  the  same  manner  as  was 
done  for  the  case  of  the  moon  in  the  previous  papers. 

The  numerical  values  above  referred  to  exhibit  so  marked  a  contrast 
between  the  case  of  the  earth  with  the  moon,  and  that  of  the  other 
planets  with  their  satellites,  that  it  might,  a  priarij  be  concluded  as  prob- 
able that  the  modes  of  evolution  have  differed  considerably.  The  con- 
dosion  above  stated  concerning  the  satellites  of  the  other  planets  can- 
not therefore  be  regarded  as  unfavorable  to  the  acceptance  of  the  views 
maintained  in  the  previous  papers.  It  must,  however,  be  supposed  that 
8ome  important  cause  of  change,  other  than  tidal  friction,  has  been  con- 
ceiyed  m  the  evolution  of  the  solar  system  and  the  planetary  subsys- 
tems. According  to  the  nebular  hypothesis  of  Laplace,  that  cause  has 
been  the  condensation  of  the  heavenly  bodies.  Accepting  that  hypoth- 
esis the  author  then  proceeds  to  consider  the  manner  in  which  contrac- 
tion and  tidal  friction  are  likely  to  have  worked  together. 

A  numerical  comparison  shows  that  notwithstanding  the  greater  age 
^ch  the  nebular  theory  assigns  to  the  exterior  planets,  yet  the  effects 
of  solar  tidal  friction  in  reducing  planetary  rotation  must,  in  all  proba- 
l>ilitj,  be  considerably  less  for  the  remote  than  for  the  nearer  planets. 
It  is,  however,  remarkable  that  the  number  expressive  of  the  rate  of 
retardation  of  the  Martian  rotation  by  solar  tidal  friction  is  nearly  the 
8^e  as  the  similar  number  for  the  earth,  notwithstanding  the  greater 
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distance  of  Mars  firom  the  sun.  This  result  is  worthy  of  notice  in  con- 
nection with  the  fact  that  the  inner  satellite  of  Mars  revolves  with  a 
periodic  time  much  shorter  than  that  of  the  planets'  rotation;  for  (as 
suggested  in  a  previous  paper)  solar  tidal  friction  will  have  been  com- 
petent to  reduce  the  planetaiy  rotation  without  directly  affecting  the 
satellites'  orbital  motion. 

It  is,  then,  shown  to  be  probable  that  solar  tidal  friction  was  a  more 
important  cause  oi  change  when  the  planets  were  less  condensed  than 
it  is  at  present.  Thus  we  are  not  to  accept  the  present  rate  of  action  of 
solar  tidal  friction  as  indicating  that  which  has  been  held  trae  in  all 
past  time. 

It  is  also  shown  that  if  a  planetary  mass  generates  a  large  satellitey 
the  planetary  rotation  is  reduced  after  the  change  more  rapidly  than 
before ;  nevertheless  the  genesis  of  such  a  satellite  is  preservative  of  the 
moment  of  momentum,  which  is  internal  to  the  planetary- subsystem. 
This  conclusion  is  illustrated  by  the  comparatively  slow  rotation  of  the 
earth,  and  by  the  large  amount  of  angular  momentum  residing  in  the 
system  of  moon  and  earth. 

An  examination  of  the  manner  in  which  the  difference  of  distances, 
of  the  various  planets  from  the  sun  will  have  affected  the  action  of  tidal 
friction,  leads  to  a  cause  for  the  observed  distribution  of  satellites  in  the 
solar  system. 

According  to  the  nebular  hypothesis  a  planetary  mass  contracts,  and 
rotates  quicker  as  it  contracts.  The  rapidity  of  its  revolution  causes 
its  form  to  become  unstable,  or  perhaps,  as  seems  more  probable,  an 
equatoxial  belt  gradually  detaches  itself;  it  is  immaterial  which  of  these 
really  takes  place.  In  either  case  the  separation  of  that  part  of  the 
mass  which  before  the  change  had  the  greatest  angular  momentum  i)er- 
mits  the  central  portion  to  resume  a  planetary  shape.  The  contraction 
and  increase  of  rotation  proceed  continually  until  another  x>ortion  is  de- 
tached, and  so  on.  There  thus  recur  at  intervals  a  series  of  epochs  of 
instability  or  abnormal  change.  Now,  tidal  friction  must  diminish  the 
rate  of  increase  of  rotation  due  to  contraction,  and  therefore  if  tidal  fric- 
tion and  contraction  are  at  work  together  the  epochs  of  instability  must 
recur  more  rarely  than  if  contraction  acted  alone.  If  the  tidal  retarda- 
tion is  sufficiently  great,  the  increase  of  rotation  due  to  contraction  will 
be  so  far  counteracted  as  never  to  permit  an  epoch  of  instability  to  occur. 
The  rate  of  solar  tidal  friction  decreases  rapidly  as  we  recede  from  the 
pun,  and  therefore  these  considerations  accord  with  what  we  observe 
in  the  solar  system.  For  Mercury  and  Venus  have  no  satellites,  and 
there  is  a  progressive  increase  in  the  number  of  satellites  as  we  recede 
from  the  sun. 

Whether  this  be  the  true  cause  of  the  observed  distribution  of  satel- 
lites amongst  the  planets  or  not,  it  is  remarkable  that  the  ^me  cause 
also  affords  an  explanation  of  that  difference  between  the  tellurian  sys- 
tem and  the  other  planets  with  their  satellites  which  has  permitted  tidal 
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friction  to  be  the  principal  agent  of  change  with  the  former,  but  not 
with  the  latter. 

In  the  case  of  the  contracting  terrestrial  mass  we  may  suppose  that 
there  was  for  a  long  time  nearly  a  balance  between  the  ret^dation  due 
to  Bolar  tidal  friction  and  the  acceleration  due  to  contraction,  and  that 
it  was  not  until  the  planetary  mass  had  contracted  to  nearly  its  present 
dimensioDS  thai  an  e])Och  of  instability  could  occur.  If  the  contraction 
of  the  planetary  mass  be  almost  completed  before  the  genesis  of  the 
satellite,  tidal  friction,  due  jointly  to  the  satellite  and  the  sun,  will  there- 
after be  the  great  cause  of  change  in  the  system,  and  thus  the  hypothe- 
sis that  it  is  the  sole  cause  of  change  will  give  an  approximately  ac- 
coiate  explanation  of  the  motion  of  the  planet  and  satellite  at  any  sub- 
seqaent  time.  It  is  shown  in  the  previous  papers  of  this  series  that 
this  condition  is  fulfilled  with  the  earth  and  moon. 

The  paper  ends  with  a  short  recapitulation  of  those  facts  in  the  solar 
system  which  are  susceptible  of  explanation  by  the  theory  of  the  ac- 
tivity of  tidal  friction.  This  series  of  investigations  affords  no  grounds 
for  the  rejection  of  the  nebular  hypothesis,  but  while  it  presents  evi- 
dence in  favor  of  the  main  outlines  of  that  theory  it  introduces  modifi- 
cations of  considerable  importance. 

Tidal  friction  is  a  cause  of  change  of  which  Laplace's  theory  took  no 
account,  and  although  the  activity  of  that  cause  is  to  be  regarded  as 
mainly  belonging  to  a  later  period  than  the  events  predicated  by  the 
nebular  hypothesis,  yet  its  influence  has  been  of  great  and  in  one  in- 
stance of  even  paramount  importance  in  determining  the  present  con- 
dition of  the  planets  and  their  satellites. 

^  THE  SUN. 

The  publication  of  Professor  Young's  book  on  the  sun  (International 
Scientific  Series),  in  ISdl,  is  important,  as  it  is  undoubtedly  the  au- 
thority on  the  subject,  and  supplements  the  work  of  Secchi,  and  pre- 
sents, beside,  more  philosophical  and  extended  views. 

The  first  chapters  deal  with  the  dimensions  and  distance  of  the  sun, 
with  the  means  and  apparatus  for  studying  its  surface,  with  the  phe- 
nomena of  sun  spots,  their  periodicity,  etc.;  with  the  phenomena  of 
solar  eclipses,  the  corona,  etc.  Perhaps  the  two  most  important  chap- 
'ters  are  those  relating  to  the  sun's  light  and  heat,  and  the  different 
theories  relating  to  the  constitution  of  the  sun.  The  theory  of  Dr. 
Hastings,  spoken  of  in  the  last  report  of  the  Smithsonian  Institution, 
receives  a  discussion  to  which  we  must  refer.  In  an  appendix.  Pro- 
fessor Langley  gives  an  account  of  his  observations  with  the  bolometer, 
and  the  conclusions  he  has  derived  from  them.  To  test  these  conclu- 
Mong^stiril  further.  Professor  Langley  undertook  an  expedition  to  the 
Western  part  of  the  United  States,  which  is  anticipated  by  Gibbon,  in 
ehApter  43  of  the  "  Decline  and  Fall  of  the  Koman  Empire,"  in  the  follow- 
ing words:  "  Their  calculations  may  perhaps  be  verified  by  the  astron- 
omers of  some  future  capital  in  the  Siberian  or  Americaa  '^\VidL^\ii<^%2^ 
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Professor  Langley^s  expedition  started  in  July,  1881,  and  took  up  a 
station  on  Monnt  'V\j[hitney,  in  the  Sierras,  where  observations  were 
made  to  determine  the  amount  of  solar  heat  received  by  the  earth. 
This  was  the  main  object  of  the  expedition.  Several  minor  researches 
of  interest  were  also  prosecuted;  among  others,  an  attempt  was  made 
to  see  the  sun's  corona  and  Vulcan.  It  is  too  soon  as  yet  to  speak  of 
the  results  of  the  expedition,  which  have  not  been  published. 

Btatistics  of  the  sun. — ^The  following  statistics  of  the  sun,  comprising 
facts  which  can  be  stated  in  numbers,  are  selected  £rom  Professor 
Young's  work,  "The  Sun'': 

Solar  parallax  (equatorial  horizontal),  8.8(K'  ±  0.02''. 

Mean  distance  of  the  sun  from  the  earth,  92,885,000  miles,  149,480,000 
kilometres. 

Variation  of  the  distance  of  the  sun  from  the  earth  between  January 
and  June,  3,100,000  miles,  4,950,000  kilometres. 

Linear  value  of  1"  on  the  sun's  surface,  450.3  miles,  724.7  kilometres. 

Mean  angular  semi-diameter  of  the  sun,  16'  02.0"  ±  1.0". 

Sun's  linear  diameter,  866,400  miles,  1,394,300  kilometres.  (This  may, 
I)erhaps,  be  variable  to  the  extent  of  several  hundred  miles.) 

Batio  of  the  sun's  diameter  to  the  earth's,  109.3. 

Surface  of  the  sun  compared  with  the  earth,  11,940. 

Volume,  or  cubic  contents,  of  the  sun  compared  with  the  earth, 
1,305,000. 

Mass,  or  quantity  of  matter,  of  the  sun  compared  with  the  earth, 
330,000  ±  3,000. 

Mean  density  of  the  sun  compared  with  the  earth,  0.253. 

Mean  density  of  the  sun  compared  with  water,  1.406. 

Force  of  gravity  on  the  sun's  surface  compared  with  that  on  the 
earth,  27.6. 

Distance  a  body  would  fall  in  one  second,  444.4  feet,  135.5  meters. 

Inclination  of  the  sun's  axis  to  the  ecliptic,  7^  15'. 

Longitude  of  its  ascending  node,  74^. 

Date  when  the  sun  is  at  node,  June  4-5. 

Mean  time  of  the  sun's  rotation  (Garrington),  25.38  days. 

Time  of  rotation  of  the  sun's  equator,  25  days. 

Time  of  rotation  9>t  latitude,  20^,  25.75  days. 

Time  of  rotation  at  latitude,  30^,  26.5  days. 

Time  of  rotation  at  latitude,  45^,  27.5  days. 

(These  last  four  numbers  are  somewhat  doubtful,  the  formulae  of  va- 
rious authorities  giving  results  differing  by  several  hours  in  some  cases.) 

Linear  velocity  of  the  sun's  rotation  at  his  equator,  2.261  miles  i>er 
second,  2.028  kilometers  per  second. 

Total  quantity  of  sunlight,  6,300,000,000,000,000,000,000,000,000  can- 
dies.  '" 

• 

Intensity  of  the  sunlight  at  the  surfaee  of  the  sun,  190,000  times  that  ' 
of  a  candle  flame,  5,300  times  that  of  a  metal  in  a  Bessemer  converter, 
146  times  that  of  a  calcium  light,  3.4  times  that  of  an  electric  arc 


ASTRONOMY.  207 

Srightoess  of  a  point  on  the  sun's  limb  compared  with  that  of  a  point 
near  the  center  of  the  disk,  25  per  cent. 

Heat  received  per  minute  from  the  sun  upon  a  square  metre,  per- 
liendicolarly  exposed  to^the  solar  radiation  at  the  upper  surface  of  the 
earth's  atmosphere  (the  solar  constant),  25  calories. 

Heat  radiation  at  the  surface  of  the  sun,  per  square  metre  per  minute, 
1,117,000  calories. 

Thickness  of  a  shell  oC.ice  which  would  be  melted  fix>m  the  surface  of 
the  son  per  minute,  48^  feet,  or  14}  meters. 

Mechanical  equivalent  of  the  solar  radiation  at  the  sun's  surface,  con- 
tinaoosly  acting,  109,000  horse-power  per  square  metre;  10,000  (nearly) 
per  square  foot.  * 

Effective  temperature  of  the  solar  surface  (according  to  Sosetti),  about 
10,0000  Cent,  or  18,000o  Fahr. 

SOLAB  PABALLAX. 

Mr.  David  Gill,  Her  Mcyesty^s  astronomer  at  the  Cape  of  Good  Hope, 
has  jnst  issued,  as  a  reprint  from  the  forty-sixth  volume  of  the  ^^  Memoirs 
of  the  Royal  Astronomical  Society,"  his  definitive  paper  on  the  deter- 
miDatiou  of  the  solar  parallax  from  observations  of  Mars  at  Ascension 
in  1877.  We  think  it  no  exaggeration  to  style  it  the  most  imi)ortant 
separate  determination  of  this  constant  which  has  ever  been  made. 
In  Mrs.  Gill's  charming  little  book,  ^<Six  Months  in  Ascension:  An  Un- 
scientific Account  of  a  Scientific  Expedition,"  the  incidents  and  details 
of  a  somewhat  arduous  undertaking,  now  become  historic,  were  fully 
described.  The  expenses  of  the  expedition  were  defrayed  by  vote  of 
the  Conncil  of  the  Boyal  Astronomical  Society  in  the  first  instance, 
and  later  from  the  Government  Grant  Fund  of  the  Soyal  Society.  The 
observations  at  Ascension  were  made  with  the  heliometer  owned  by 
Lord  Lindsay  (now  the  Earl  of  Crawford  and  Balcarres),  in  accordance 
with  what  astronomers  call  "the  method  pf  the  diurnal  parallax,"  or 
"east-and-west  method."  While  much  of  the  detail  of  reduction  of  the 
•  work  is  presented  in  Mr.  Gill's  admirable  volume,  a  vast  deal  has  been 
omitted  in  the  printing — in  fhll  accord  with  the  more  advanced  and 
advancing  notions  on  this  subject.  The  original  note-books  and  manu- 
scripts are  deposited  with  the  society,  where  they  may,  and  should,  be 
referred  to,  if  the  re-examination  of  the  work  is  ever  undertaken,  or 
any  doubtful  point  arises.  The  final  result  of  Mr.  Gill's  investigation 
is  8".78,  with  a  probable  error  of  (K'.012 — which  gives,  for  the  mean 
distance  of  the  earth  from  the  sun,  93,080,000  miles.  Most  astronomers 
will  have  little  doubt  that  this  value  of  the  solar  parallax  is  too  small; 
nevertheless,  the  more  important  of  the  recent  researches  on  this  sub- 
ject show  this  value  to  be  a  close  approximation  to  the  truth. 

M.  Faye  has  just  communicated  to  the  French  Academy  a  paper  on 
theaetnal  state  of  our  knowledge  of  the  sun's  parallax. 

He  considers  that  there  is  no  other  scientific  constant,  the  determina- 
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tion  of  which  depends  on  an  equal  number  of  results  completely  inde- 
pendent of  one  another,  and  obtained  by  methods  so  totally  different, 
and  subdivides  the  various  values  assigned  for  the  sun's  mean  parallax 
as  follows : 
Geometrical  methods,  8''.82 : 

8''.85  by  Mars  (Cassini's  method),  Newcomb. 

8''  .79  by  Venus,  1769  (Haliey's  method),  Powalky. 

8''.81  by  Venus,  1874  (Halley's  method),  T^ipman. 

8''.87  by  Flora  (Galle's  method),  Galle. 

8''.79  by  Juno  (Galltfs  method),  Lindsay. 
Mechanical  methods,  8^^83 : 

8'^81  by  the  lunar  inequality  (Laplace's  method),  Newcomb. 

8'^85  by  the  monthly  equation  of  the  earth,  Leverrier. 

8'^83  by  the  perturbations  of  Venus  and  Mars,  Leverrier. 
Physical  methods,  8''.81 : 

8''.799  velocity  of  light  (Fizeau's  method),  Comu. 

8''.813  velocity  of  light  (Foucault's  method),  Michelson. 
After  explaining  the  value  of  the  different  results,  M.  Faye  gives  his 
preference  to  the  physical  result,  and  arrives  at  these  conclusions : 

1.  That  the  method  of  the  physicists  is  superior  to  all  others,  and 
ought  to  be  substituted. 

2.  That  the  value  of  solar  parallax,  8^^813  (by  physical  methods),  is 
now  determined  to  about  y^  of  a  second. 

3.  That  the  seven  astronomical  methods  of  procedure  converge  more 
and  more  toward  that  value,  and  tend  to  confirm  it  without  equalling 
it  in  precision. 

In  other  words,  M.  Faye  believes  that  the  true  distance  of  the  sun  is 
that  found  recently  by  Mr.  Michelson. 

Professor  Eastman  has  published  ^^  AValueof  the  Solar  Parallax  from 
Meridian  Observations  of  Mars  at  the  Opposition  in  1877."  In  1876  a 
circular  letter  was  prepared  at  the  Kaval  Observatory  and  distributed 
to  astronomers,  asking  their  cooperation  in  making  meridian  observa- 
tions of  Mars  in  1877.  A  programme  of  observing  wa«  proposed  by- 
Professor  Eastman,  based  on  that  suggested  by  Dr.  Winnecke  in  1862, 
and  a  list  of  comparison  stars  was  selected.  The  programme  was  strictly 
followed  at  Washington,  at  Sydney,  and  partly  at  Leyden.  At  Mel- 
bourne, the  Cape  of  Good  Hope,  and  Cambridge,  Mass.,  the  programme 
was  not  followed ;  and  from  San  Fernando  and  Kremsmunster  observa- 
tions were  received  either  unreduced  or  unexplained.  Professor  Easlr 
man  has  not  reduced  the  San  Fernando  observations  and  makes  no  use 
of  those  at  Kremsmunster.  The  observations  of  Mars  when  less  than 
four  comparison  stars  were  used  on  any  night,  are  also  r^ected.  Upon 
the  remainder,  the  discussion  is  made. 

The  probable  error  of  a  single  declination  of  Mars  was  found  to  be— 

At  Washington ±  (y^452 

AtMelboume ±  0"M2 

AtLejden ±  (K'.311 
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The  probable  error  of  a  single  declination  of  a  comparison  star  was 
found  to  be^ 

At  Wnshington i  0".302 

At  Melbourne =t  0^349 

AtLeyden ±  0".255 

It  may  be  said  in  passing  that  the  precision  of  the  Leyden  results  is 
undoubtedly  due  to  the  method  of  observation  (two  observers  taking 
part  in  it),  and  also  to  the  thorough  way  in  which  the  constants  of  the 
Leydeu  circle  were  investigated  by  Kayser.  The  reduced  observations 
are  compared  two  and  two  for  determinations  of  the  parallax  : 

Washington  and  Melbourne;  n  =  8'^97  ±  0'^03. 

Washington  and  Sydney ;  n  =  8'^88  db  0'^05. 

Washington  and  Cape  of  Good  Hope ;  ^  =  8".ao  ±  0".07. 

Melbourne  and  Leyden  •,  r  =  8''.97  ±  0''.03- 

Melbourne  and  Cambridge ;  r  =  9'M4  it  0".05. 

In  all,  these  include  70  determinations,  and  give  for  the  value  of  r^ 
8".980  ±  (K^017.  Professor  Eastman  rejects  the  Caulbridge  observation  s 
and  also  certain  separate  observations ;  the  result  from  60  determinations 
is  r  =  8'^953  ±  0'^019,  which  is  adopted. 

Professor  Eastman  says  ^'the  method  of  determining  the  solar  par- 
allax from  meridian  observations  of  MarSj  has  never  had  a  fair  triaL 
Hie  principal  obstacle  to  be  overcome  is  the  desire  of  each  observatory 
to  co-operate  in  its  own  way,  if  at  all,  thereby  wasting  its  own  work 
and  rendering  good  observations  at  other  stations  useless,"  and  he 
urges  "that  at  the  next  favorable  opposition  of  Mars^  astronomers  may 
rise  above  all  jealousies  and  prejudices,  and  unite  upon  some  plan  to 
give  this  method  one  fair  trial  before  it  is  condemned."  The  results  of 
Professor  Eastman's  discussion,  and  of  that  of  Dr.  Winnecke,  in  1862, 
are  in  so  good  agreement  that  the  method  certainly  deserves,  and  un- 
doubtedly will  obtain,  another  trial. 

The  next  favorable  opposition  will  occur  in  1892,  and  this  interval 
win  give  all  "jealousies"  a  chance  to  cool.  Mr.  Gill  has  suggested  a 
feason  why  the  results  from  Mars  observations  differ  systematically 
from  those  by  other  methods,  which  is  considered  by  Professor  Eastman, 
OB  p.  43  of  his  memoir,  and  it  certainly  seems  that  the  experiments  of 
Professor  Eastman  (which  are  still  in  progress)  invalidate  the  prox>osed 
ex|riaoation.    This  is  a  point  upon  which  further  light  is  much  needed. 

Transit  of  VenuSj  1874. — ^The  United  States  Transit  of  Venus  Commis- 
ika  published  a  volume  containing  the  chief  results  of  measurements 
of  the  photographs  of  the  transit  of  Venus  parties  sent  out  by  the 
United  States  in  1874.  No  definitive  result  for  the  parallax  was  given,  aj* 
some  elements  for  the  determination  of  the  final  value  were  still  wanting. 
Plofessor  Todi,  director  of  the  Amherst  College  Observatory,  has  dis- 
cussed these  observations  as  they  stand,  and  has  obtained  values  for 
the  solar  parallax  which  are  probably  very  near  the  final  values.    From 

8.  Mis.  109 14 
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the  photographs  at  the  following  northern  stations,  Wladiwastok  (13), 
Nagasaki  (45),  Peking  (2G),  and  from  those  at  southern  stations,  Ker- 
guelen  (8),  Hobartown  (37),  Campbelltown  (32),  Queenstown  (45), 
Chatham  Island  (7),  Mr.  Todd  finds  the  solar  parallax  from  measured  an- 
gles of  position  on  the  photographs  of  the  Sun  and  Venus,  n  =  8".873  ± 
O^'.OCO;  from  measured  distances,  ;r  =  8''.888±  (y'.040;  and  finally,  hav- 
ing regard  to  the  weights,  ;r=  8".883±  0^'.034. 

Velocity  of  light — An  experimental  determination  of  the  velocity  of 
white  and  colored  light  formed  the  subject  of  a  memoir,  the  joint  pro- 
duction of  Dr.  J.  Young  and  Prof.  G.  Forbes,  read  before  the  Royal 
Society,  London,  lately.  The  official  summary  states  that  the  method 
<;mployed  was  that  of  Fizeau,  but  instead  of  using  one  distant  reflector 
And  observing  the  total  eclipse  of  the  reflected  ray  by  a  toothed  revolv- 
ing wheel,  two  reflectors  nearly  in  the  same  line  with  the  observing  tel- 
•iiscope  and  one  a  quarter  of  a  mile  behind  the  other  were  used,  and  the 
rays  were  viewed  when  brought  to  equal  brightness  by  means  of  the 
adjustment  of  the  speed  of  the  wheel.  The  general  result  was  that  the 
^^elocity  of  the  light  of  an  electric  lamp  is  187,200  miles  per  second. 
•Cornu  found  that  of  the  light  of  a  petroleum  lamp  to  be  186,700  miles 
per  second,  and  Michelson  that  of  the  sun  to  be  186,600  miles  per  sec- 
ond. The  higher  number  of  Young  and  Forbes  is  possibly  due  to  the 
bluer  light  of  electricity,  for  further  experiments  made  with  colored 
lights  and  the  spectrum  tended  to  prove  that  the  blue  light  probably 
travels  faster  by  1  per  cent,  than  the  red  light.  The  experiments  were 
made  at  Wemyss  Bay,  Scotland. 

The  results  of  Forbes  and  Young  have,  we  believe,  not  been  accepted 
as  yet  by  physicists.  From  theoretical  considerations,  Lord  Eayleigh 
and  Mr.  Michelson,  among  others,  have  shown  the  improbability  of 
these  figures  for  the  velocity  of  light  of  different  colors. 

Transit  of  Venus  December  Q,  1882. — In  view  of  the  fact  that  many  of 
the  readers  of  this  report  will  have  an  opportunity  to  observe  the  next 
transit  of  Venus  we  present  the  instructions  issued  by  the  International 
Conference  for  the  observation  of  the  transit  of  Venus  of  1862. 

'^Article  1.  It  is  desirable,  from  a  theoretical  stand-point,  that  the 
telescope  used  should  be  of  as  large  aperture  as  possible.  In  practioe, 
the  difficulty  of  transportation  on  the  one  hand,  and  the  necessity  of 
observers  at  different  stations  having  similar  instruments,  limits  the 
apertures  to  from  0.12  meter  to  0.15  meter  (about  4J  to  6  inches.) 

In  all  cases  the  objectives  should  be  as  perfect  as  possible.  Observ- 
ers should  give  an  exact  description  of  the  quality  and  defects  of  the 
objective,  as  also  the  eye-piece  employed.  Towards  this  end  tliey  shonld 
determine : 

1.  The  form  of  the  image  of  a  star  in  focus,  as  also  the  image  of  the 
same  star  at  a  point  before  and  after  coming  into  focus. 

2.  The  separating  power  of  the  objective  for  double  stars. 
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It  will  be  useful  to  kuow,  also,  if  the  telescope  is  able  to  show  the  solar 
granulations  on  any  favorable  opportunity,  and  also  the  degree  of 
visibility  of  these  granulations  during  the  transit. 

Art.  2.  It  will  be  well  to  employ  a  reflecting  prism,  or  a  polariscopic 
eye-piece,  to  diminish  the  heat  and  consequent  danger  to  the  observer's 
eyes. 

If  it  be  decided  to  use  a  silvered  objective,  a  method  which  offers  the 
great  advantage  of  eliminating  all  the  obscure  heat  rays  and  doing 
away  with  errors  from  distortion  arising  from  heating  of  the  interior  of 
the  tube,  the  excess  of  light  may  be  absorbed  by  a  neutral  tint  glass 
composed  of  two  glasses  of  similar  thickness,  one  being  colored  and  the 
other  colorless. 

Art  3.  The  eye-pieces  should  be  positive,  achromatic,  and  of  a  i>ower 
of  150.  The  observations  of  contacts  should  be  made  in  a  field  suffi- 
ciently clear  to  show,  plainly  projected  on  the  solar  disc,  two  wires  sep- 
arated by  a  distance  of  1''. 

Means  should  be  employed  to  remove  as  far  as  possible  the  effects  of 
atmospheric  dispersion. 

The  setting- point  of  the  reticule  should  be  previously  ascertained  on 
the  stars,  or  by  means  of  a  collimator  focused  to  stars. 

In  cases  of  observation  by  projection,  corresponding  means  should  be 
employed. 

Art  4.  The  times  corresponding  to  internal  contacts  may  be  defined 
as  follows: 

Ingress:  The  moment  when  an  evident  and,  at  the  same  time,  per- 
sistent discontinuity  in  the  illumination  of  the  apparent  limb  of  the  sun 
jointng  the  point  of  contact  with  Yenus  disappears. 

Egress :  The  moment  of  the  first  appearance  of  an  evident  and,  at 
the  same  time,  persistent  discontinuity  in  the  illumination  of  the  solar 
limb  joining  the  point  of  contact. 

If  the  limb  of  two  stars  coming  into  geometrical  contact,  without  ob- 
flcaiation  or  deformation  of  the  interposed  thread  of  light,  the  instant 
previously  defined  is  that  of  contact. 

If  there  be  produced  a  black  drop  or  ligament,  well  defined  and  as 
dark  as  the  body  of  the  planet,  the  precedingly  defined  instants  are: 
for  ingress,  that  of  definite  rupture;  and  for  egress,  that  of  the  first  ap- 
parition of  the  ligament. 

Between  these  two  extreme  cases,  other  appearances  may  be  pro- 
duced when  the  instants  of  contact  may  be  noted  as  follows : 

If,  the  limbs  remaining  without  deformation,  there  is  produced  an  ob- 
searation  of  the  luminous  thread,  without  the  shadow,  however,  being 
as  dark  as  the  body  of  the  planet,  the  observer  notes  the  instant  of 
geoQQietrical  contact.  The  moment  of  the  formation  or  disappearance 
<if  this  shadow  should  also  be  noted. 

If  the  shadow  is  aim  ost  or  becomes  quite  as  dark  as  the  planet,  the 
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precedingly  defined  instant  is  that  when  this  equality  ceases  or  is  es* 
tablished. 

The  observer  should  also  note  whether  there  is  produced  on  the 
luminous  thread  any  fringes  or  any  other  distinct  phenomena,  and 
should  note  the  moment  of  their  appearance  and  disappearance. 

It  is  generally  desirable  to  note  the  time  of  occurrence  of  any  distinct 
phenomena  about  the  time  of  contact.  ISTevertheless  it  is  a  grave  mis- 
take, and  one  that  should  be  guarded  against,  to  multiply  the  noting  of 
times  near  the  occurrence  of  a  contact. 

The  time  of  appearance  of  phenomena  of  a  distinct  character  should 
be  mentioned  only  in  such  a  manner  as  to  be  readily  separated  from 
other  phenomena  observed  about  contact. 

It  will  be  useful  in  all  cases  that  the  observer  should  illustrate  his 
notes  with  a  drawing  made  immediately  after  each  complete  observa- 
tion of  contact,  in  order  to  show  more  clearly  the  interpretation  which 
he  attaches  to  his  description  of  the  phenomena. 

Art.  5.  As  the  limb  of  Venus  falls  internally  on  the  solar  disc  during 
internal  contact,  as  has  been  noted  in  Article  4,  the  observer  should 
indicate  as  closely  as  possible  whether  the  moment  when  the  limbs 
of  Venus  and  the  sun,  apparently  coinciding,  seem  to  be  lengthened 
out. 

This  observation,  though  rough,  is  still  desirable  as  a  check  to  the 
principal  noted  phase. 

Art  6.  Notwithstanding  the  fact  that  observations  of  external  con- 
tacts are  subje<!t  to  considerable  uncertainty,  the  conference  recom- 
mends that  they  be  observed  either  by  direct  vision  or  by  means  of  the 
spectroscope,  and  that  the  point  on  the  solar  disc,  where  the  first  con- 
tact takes  place,  be  determined  in  an  appropriate  manner."  Comptes 
RenduSy  October^  1881. 

The  Austrian  Government  will  be  petitioned  to  grant  a  subvention 
towards  equipping  an  expedition  to  take  part  in  the  observation  of  the 
next  transit  of  Venus,  on  6th  of  December,  1882,  as  the  next  opportu- 
nity of  thus  measuring  the  distance  of  the  earth  from  the  sun  will  not 
occur  till  the  year  2004.  The  Bermudas  are  recommended  as  the  most 
suitable  observation  station. 

Transit  of  Mercury,  November  7,  1881. — A  noteworthy  fact  in  relation 
to  this  transit  is  the  expedition  of  Mr.  0.  H.  Rockwell  to  the  Sandwich 
Islands  for  the  purpose  of  observing  it.  Only  two  contacts  could  be 
seen  in  the  United  States,  and  so  Mr.  Rockwell  left  his  observatory  at 
Tarrytown  and  arrived  at  Honolulu  on  November  4.  On  November  7 
he  observed  all  four  contacts  and  a  number  of  differences  of  R.  A.  of  the 
sun  and  Mercury,  and  on  the  8th  sailed  for  the  United  States. 

The  only  other  American  observation  of  which  we  know  was  made  at 
the  new  Lick  observatory  by  Prof.  E.  S.  Holden  and  Mr.  S.  W.  Bum- 
ham,  who  observed  the  first  and  second  contacts. 

The  transit  was  well  observed  in  Australia. 
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COMETS. 

The  following  is  a  list  of  the  comets  of  the  year  1881  iu  the  order  of 
their  discovery: 

Comet  A Swift Rochester,  K.  Y. 

Comet  B Tebbutt South  Africa. 

Comet  C Schaeberle Ann  Arbor,  Mich. 

Comet  D Encke's (Periodic  and  expected.; 

Comet  E .  . . Barnard . .  -Nashville,  Tenn. 

Comet  F Brooks Phelps,  N.  Y. 

Comet  G Swift Rochester,  N.  Y. 

Comet  A  was  foand  May  1  in  Andromeda,  It  was  a  faint  object, 
and,  moving  rapidly  soatheast,  was  soon  lost  in  the  morning  twilight, 
and  was  not  seen  in  the  southern  hemisphere. 

Comet  B  was  the  brightest  since  the  memorable  one  of  1861.  It« 
path  was  nearly  due  north,  and  by  its  proximity  to  the  sun  was  soon 
rendered  invisible  from  any  part  of  the  world.  It  passed  the  sun  at 
noon  on  June  19,  and  was  first  seen  in  the  northern  hemisphere  on  the 
morning  of  June  22,  its  tail  only  then  being  visible.  The  next  morning 
it  became  an  object  of  general  observation.  Its  subsequent  career  is 
too  well  remembered  to  need  a  description  here.  Its  orbit  is  probably 
eUiptical,  having  a  period  of  about  3,000  years.  From  a  similarity  of 
elements  it  was  at  first  thought  to  be  the  comet  of  1807. 

Comet  O  was  first  seen  on  the  morning  of  July  18,  somewhat  singu- 
larly, in  almost  the  same  place  where  comet  B  had  so  suddenly  ap- 
peared after  having  been  lost  sight  of  in  the  southern  hemisphere. 
Like  B  it  had  two  tails.  Its  elements  are  unlike  those  of  any  comet 
heretofore  observed. 

Comet  D  (Encke's),  which  has  a  period  of  only  about  3^  years,  has 
ju«t  paid  us  the  twenty-ninth  visit  since  it  was  first  detected  in  1786. 

Comet  E  was  discovered  on  August  18  by  Mr.  E.  E.  Barnard.  It 
moves  in  a  parabolic  orbit. 

Comet  F  was  first  detected  on  the  morning  of  October  4  by  Mr.  W.  R. 
Brooks,  and  on  the  next  morning  by  Mr.  W.  F.  Denning,  of  Bristol, 
England,  who  immediately  announced  it,  which  Mr.  Brooks  for  two 
days  failed  to  do,  as  clouds  prevented  him  from  determining  whether 
it  were  a  comet  or  a  nebula.  It  is,  notwithstanding  that  it  was  visible 
only  through  the  telescope,  by  far  the  most  important  one  of  the  year. 
It  is  a  periodic  comet  of  the  short  period  of  eight  years.  It  is,  there- 
fore, and  probably  for  years  has  been,  a  i)ermanent  member  of  our 
system. 

C«omet  G,  discovered  by  Swift  on  the  evening  of  November  16,  is  of 
fiur  size,  though  faint,  and,  like  A,  E,  and  F,  without  a  tail.  Its  ele- 
ments are  somewhat  like  those  of  comet  A,  1792. 

Comet  B  was  successfully  photographed  by  several  astronomers — 
notably  by  Prof.  Henrj^  Draper  and  Dr.  Huggins — a  feat  never  before 
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a^complisbed.  Several  small  stars  were  shown  od  the  nefi:ative,  sbiuing 
through  the  tail,  though  their  light  passed  through  probably  100,000 
miles  of  cometic  matter.  This  shows  the  exceeding  transparency  of 
these  bodies. 

Comet  By  1881. — An  important  note  on  the  photographic  spectrum  of 
comet  B,  1881,  has  been  sent  to  the  Royal  Society,  London,  by  Dr. 
Huggins.  After  subjecting  the  plate  to  an  exposure  of  one  hour  with 
the  nucleus  of  the  comet  acting  through  one-half  of  the  slit  of  the 
apparatus  (see  for  process  ^'Philosophical  Transactions  of  ISSO,'^  page 
769),  the  open  half  was  closed,  the  shutter  withdrawn  from  the  other 
half  and  the  instrument  then  directed  to  Arcturus  for  15  minutes.  The 
result  was  a  very  distinct  spectrum  of  the  comet,  together  with  the 
spectrum  of  the  star.  The  spectrum  of  the  comet  consists  of  a  pair  of 
bright  lines  in  the  ultra-violet  region  and  a  continuous  spectrum  which 
can  be  traced  from  about  F  to  some  distance  beyond  H.  The  obvious 
inference  he  makes  from  the  position  and  measurement,  in  wave  lengths, 
of  the  lines  is  that  part  of  the  light  of  comets  emanates  from  them- 
selves, and  that  part  of  their  light  is  simply  reflected  sunlight.  Further, 
the  spectrum  would  go  to  prove  the  presence  of  carbon  in  the  substance 
of  comets,  possibly  in  combination  with  hydrogen.  Another  photo- 
graph was  taken  on  June  25,  when  the  plate  was  exposed  for  an  hour 
and  a  half,  but  it  was  so  faint  that  the  Fraunhofer  lines  could  not  be 
seen  in  the  continuous  spectrum,  although  they  were  clearly  observ- 
able in  the  former  photograph.  But  the  two  bright  lines  were  very 
distinct.  Subsequently,  on  July  9,  he  found  the  wave  lengths  of  the 
two  bright  lines  to  be  3,883  and  3,870,  and  discovered  that  the  less  in- 
frangible tl^rew  a  faint  luminosity  beyond  the  second  line.  He  saw, 
too,  the  groups  of  lines  between  G  and  h  usually  associated  with  the 
carbon  compounds.  His  wave  length  for  the  less  refrangible  end  oi 
the  spectrum  is  4,230.  Kitrogen  would  seem,  also,  to  be  present  in  the 
comet,  besides  carbon  and  hydrogen.  Dr.  Huggins  concludes :  "  It  ia 
of  importance  to  mention  the  strong  intensity  in  the  photograph  ©f  the 
lines  3,883  and  3,870,  as  compared  with  the  continuous  spectnim,  and 
the  faint,  bright  group  beginning  at  4,230.  At  this  part  of  the  spectrum, 
therefore,  the  light  emitted  by  the  cometary  matter  exceeded  by  man^ 
times  the  reflected  solar  light. 

This  bright  comet  was  also  successfully  photographed  by  Dr.  Henrj 
Draper  in  New  York.  The  tail  is  8°  long  on  the  picture,  the  exposure  oi 
the  negative  plate  having  been  three  hours.  Spectroscopic  observa- 
tions of  the  nucleus  showed  a  continuous  spectrum,  with  no  absorption 
lines  (due  to  the  coma)  visible.  The  tailj  also,  gave  a  continuous  spec 
trum  without  lines.  The  coma  gave  a  banded  spectrum,  showing  it  tc 
be  gaseous. 

This  object  has  yielded  unparalleled  opportunity  for  research  on  the 
physical  constitution  of  comets.  It  has  been  abundantly  photographed 
by  Draper  and  Common,  and  a  series  of  drawings  has  been  made  bj 
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Holdeo.  A  thorough  optical  examination  of  the  comet's  spectrum  has 
been  made  by  Young,  Harkness,  and  Pickering.  The  spectrum  has 
been  photographed  by  Draper  and  Huggins.  The  light  of  different 
|)arts  of  the  comet  has  been  photometrically  determined  by  Pickering, 
the  results  being  expressed  in  stellar  magnitudes  on  Pogson's  logarith- 
mic scale,  showing  the  comet  to  be  of  the  seventh  magnitude  very  near 
the  nucleus,  and  the  tail,  at  49  from  the  nucleus,  to  be  of  the  11.6 
magnitude.  And,  lastly,  the  polarization  of  the  comet's  light  has  been 
observed  by  Wright,  establishing  the  fact  that  the  light  emitted  by  the 
tail  is  polarized  rather  strongly  in  a  plane  passing  through  the^  sun's 
place,  the  percentages  indicating  that  reflected  sunlight  constitutes  the 
greater  part  of  the  light  of  the  tail. 

Professor  Stone  and  his  assistant,  of  the  observatory  at  Cincinnati, 
saw  this  comet  ^^  separate  before  their  eyes,  forming  a  double  comet." 
It  is  well  known  that  Biela's  comet  did  separate,  but  no  observer  actu- 
ally saw  the  process,  which,  it  is  safe  to  say,  must  have  been  very 
gradual. 

The  ob6er\''ations  of  Professor  Stone  were  doubted  by  Mr.  Eock  at 
the  Naval  Observatory  at  Washington,  who  was  observing  the  comet 
at  the  same  time,  and  the  question  was  unsettled  for  the  time. 

It  has  since  appeared  that  Mr.  Wendell,  of  Harvard  College  Ob- 
servatory, saw  the  nucleus  double  on  one  occasion,  and  at  the  Wash- 
bom  Observatory  the  nucleus  was  seen  double  on  several  nights,  by 
Professor  Holden  and  Mr.  Bumham,  and  on  one  night  a  perfectly  satis- 
&ctory  measure  of  the  two  parts  was  made  by  Mr.  Bumham. 

From  a  note  fi&rnished  to  the  Harvard  College  Library  Bulletin,  by 
the  observatory,  the  following  is  extracted : 

"Much  attention  has  been  paid  to  comctary  astronomy  during  the 
past  summer  at  the  observatory  by  Messrs.  S.  G.  Chandler,  jr.,  and  O. 
C.  Wendell.  Orbits  and  ephemerides  for  four  of  the  comets  of  the  year 
have  been  computed  within  a  few  days  of  their  discovery  in  the  north- 
ern hemisphere,  and  circulated  among  astronomers  by  means  of  the 
telegraphic  cipher  devised  by  Messrs.  Chandler  and  Kitchie.  These 
results  were  largely  derived  from  the  observations  of  position  made  at 
the  observatory.  Professor  Pickering  has  made  many  photometric 
observations  of  the  brighter  comets  of  the  year. 

^*The  spectrum  of  Comet  B  (the  great  comet  which  appeared  towards 
the  end  of  June)  was  shown  by  Europei^n  observations  to  contain  Ave 
hands,  Three  of  which  are  familiar  in  cometary  spectra,  while  the  other 
two  seemed  new.  It  appears  probable  that  these  two  are  identical  with 
two  of  the  three  bands  found  last  winter,  at  the  observatory,  in  the 
pecaliar  si)ectrum  of  a  star  in  Cani^  Major ,  LI.  13,412,  the  third  band 
being  apparently  due  to  hydrogen.  An  interesting  analogy  between 
the  spectra  of  comets  and  stars  is  greatly  strengthened  by  this  observa- 
tion, since  the  three  familiar  bands  of  cometary  spectra  were  previously 
taken  to  agree  with  the  bands  seen  in  the  spectra  of  a  small  class  of 
stars,  designated  by  Secchi  as  stars  of  the  fourth  type." 
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Comet  of  1861. — The  orbit  of  the  great  comet  of  1861  has  been  thor- 
oughly investigated  by  Herr  Kreatz  of  Bonn,  firom  1,160  observations, 
which  extend  over  nearly  a  year.  During  this  pehod  the  comet  trav- 
ersed  an  arc  of  155^  of  its  orbit.  Dr.  Seeling  had  previously  published 
an  orbit  (an  ellipse  of  four  hundred  and  nineteen  years),  with  which 
the  observations  were  compared.  Thirty -one  normal  places  (1861,  May 
28;  1862,  April  23)  were  formed.  Planetary  perturbations  were  com- 
puted for  the  whole  interval,  and  the  effects  of  Venus,  Earth,  Jupiter, 
and  Saturn  were  alone  sensible.  The  perihelion  passage  was,  1861, 
June^ll.54  Berlin  mean  time,  and  the  period  comes  out  409.40  ±  0.37 
years. 

The  small  probable  error  of  the  period  is  noteworthy.  Herr  ELreutz 
i8  continuing  his  researches  on  this  comet. 

Faye^s  Periodic  Comet. — ^The  British  Eoyal  Astronomical  Society,  at 
its  recent  annual  meeting,  presented  its  gold  medal  to  Prof.  Axel 
MoUer,  director  of  the  Observatory  at  Lund,  in  Sweden,  for  his  investi- 
gations on  the  motion  of  Faye's  comet.  Professor  Holler's  researches 
commenced  in  1860,  soon  after  attention  had  been  directed  to  this 
comet  by  the  oflfer  of  a  prize  for  the  accurate  determination  of  its  orbit 
by  the  Society  of  !Katural  Sciences  of  Dantzic,  and  they  have  been  con- 
tinued to  the  present  time,  the  comet's  track  at  each  of  the  three  subse- 
quent returns  in  1865-'66, 1873,  and  1880-'81  having  been  predicted 
with  a  precision  which  has  excited  in  no  small  degree  the  admiration  of 
astronomers^  indeed,  at  the  reappearance  in  1873,  M.  Stephan's  first 
observation  at  the  Observatory  of  Marseilles  showed  that  the  error  of 
predicted  place  was  less  than  six  seconds  of  arc,  and  after  the  last 
revolution,  when  the  perturbations  from  the  action  of  the  planets  were 
greater  than  in  any  previous  revolution  since  the  comet  was  first 
detected  by  M.  Faye,  in  1843,  the  agreement  between  observation  and 
calculation  was  still  very  close.  One  important  result  of  these  investi- 
gations has  been  a  striking  confirmation,  from  the  motion  of  Faye's 
comet,  of  the  value  for  the  mass  of  Jupiter  deduced,  by  Bessel,  from  the 
elongations  of  the  satellites,  the  two  values  according  within  the  limits 
of  their  probable  errors. 

In  January,  1881,  Mr.  H.  H.  Warner,  of  Eochester,  N.  T.,  founder  of 
the  Warner  Observatory,  announced  a  prize  of  $200  in  gold  to  any 
American  or  Canadian  who,  during  the  year,  should  discover  a  telescopic 
unexpected  comet.  When  comet  B,  or  the  great  comet,  was  discovered, 
effort  was  made  to  ascertain  who  first  saw  it,  and  had  a  conclusion  been 
]K)ssible  among  the  thousands  of  claimants,  a  special  prize  would  have 
been  given.  As  none  could  be  reached,  Mr.  Warner  determined  to  give 
a  special  prize  of  $200  for  the  best  essay  on  **  Comets,  their  Composi- 
tion, Purpose,  and  Effect  on  the  Earth.'^  One  hundred  and  twenty-five 
essays  were  sent  in  to  Director  Swift,  of  the  Warner  Observatory,  and 
after  a  careful  review,  the  judges — Prof.  Elias  Colbert  of  Chicago,  IlL, 
Prof.  H.  A.  Newton  of  Yale  College,  New  Haven,  Conn.,  and  Profl  H. 
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M.  Parkhurst  of  New  York  City — ^unanimoasly  awarded  the  prize  to  the 
essay  signed  **Hipparchu8  III,''  by  Prof.  Lewis  Boss,  director  of  the 
Dudley  Observatory,  of  Albany,  N.  Y.  The  text  of  this  essay  has  been 
published  by  the  Bochester  Astronomical  Society. 

Although  the  following  extract  is  not  of  direct  scientific  interest,  it  is 
not  without  value  as  showing  the  official  view  of  comets  in  China.  It 
is  dated  July  4,  1881,  at  Peking : 

"(1)  A  decree.  For  several  di^s  past  a  comet  has  been  visible  in  the 
northwest,  which  We  reverently  take  to  be  a  warning  indication  jQrom 
Heaven  and  accept  with  feelings  of  the  deepest  and  most  respectful  awe. 
At  the  present  time  there  are  difficulties  of  many  kinds  to  contend  against, 
and  the  people  are  not  at  ease.  It  only  remains  for  Ourselves  and  Our 
Ministers  mutually  to  aid  each  other  In  the  maintenance  of  an  attitude 
of  reverential  watchfulness,  cultivating  a  spirit  of  virtue,  and  examin- 
ing Oar  shortcomings  in  the  hope  of  invoking  blessings  and  harmonious 
influences  firom  Heaven,  and  securing  comfort  to  the  black-haired  race. 
Do  all  ye  Ministers  at  Our  Court  then,  each  and  all  strive  to  be  diligent 
in  the  exercise  of  your  respective  functions,  and  with  all  your  might  put 
away  from  you  the  habits  of  perfunctonness  so  long  indulged  in,  assist- 
ing Us  with  true  sincerity  of  heart,  and  uniting  in  a  common  effort  to 
rescue  your  country  firom  her  difficulties.  All  provincial  high  authori- 
ties most  positively  attempt  to  compass  this  object  by  genuine  endeavour, 
and  set  to  work  in  earnest  to  bring  about  reforms,  seeking  out  the 
afflicted  and  the  sorrowful  in  the  villages  and  hamlets,  and  ministering 
to  their  comfort  with  their  whole  heart.  Then  it  may  be  that  as  each 
day  goes  by  perfection  may  be  more  nearly  attained.  Let  them  thus  en- 
deavour to  second  Our  earnest  feeling  of  reverential  awe  and  Our  wish, 
by  the  cultivation  of  virtue  and  habits  of  introspection,  to  acknowledge 
this  sign  from  Heaven  by  deeds  and  not  mere  empty  words." 

The  August  Bliooiing'8iar». — Over  a  hundred  systems  of  meteors,  which 
are  so  disturbed  by  the  passage  of  the  earth  near  them  on  its  way  around 
the  sun  that  '^ shooting-stars"  are  drawn  from  them  into  the  earth's  at- 
ittosphere,  where  they  are  heated  to  visibility,  are  now  known  to  astron- 
omers. Most  of  these  systems  are  unimportant  because  of  their  small 
size  or  comparatively  great  distance;  and  of  the  rest,  only  those  which 
send  OS  the  August  and  November  meteors  are  of  particular  interest, 
although  those  of  the  latter  part  of  April,  the  early  part  of  December, 
and  the  middle  of  July  have  been  pointed  out  as  noteworthy.  It  is  a 
common  theory  of  <' shooting-stars"  that  they  are  the  broken  remnants' 
of  comets  whose  orbits. once  crossed  or  came  near  to  that  of  the  earth, 
bat  it  is  perhaps  a  mistake  to  hold  that  they  are  such  debris,  since  all 
that  is  known  of  them  touching  this  matter  is  that  they  often  follow  in 
the  trains  of  comets  as  attendants.  This  is  true  of  some  well-known 
systems,  but  it  has  never  been  shown  that  every  system  of  meteors  thus 
follows  in  tlie  wake  of  comets  or  that  every  comet  is  attended  by  shoot- 
iug-stai-s.    Of  these  bodies  two  interesting  theories  were  proposed  in 
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1879 — one  by  Dr.  Ball,  the  astronomer  royal  for  Ireland,  and  the  othei 
by  M.  Stanislas  Mennier,  of  whom  a  commission  of  the  Paris  Academy 
said  that  he  was  justified  in  concluding  ^^that  all  these  masses  once  be 
longed  to  a  considerable  globe  like  the  earth,  having  true  geologica 
epochs,  and  that  later  it  was  decomposed  into  separate  fragments  iinde: 
the  action  of  causes  difficult  to  define  exactly,  but  which  we  have  mon 
than  once  seen  in  operation  in  the  heavens  themselves."  Dr.  Ball's  the 
ory  is  founded  on  the  arguments  whiifti  induced  Tschermak  to  believ< 
that  he  had  proved  meteorites  to  have  no  connection  with  shooting-stars 
but  to  have  their  origin  in  volcanic  eruptions  in  other  planets  so  smal 
that  projectiles  from  them  would  not  be  driven  back  by  the  force  o 
gravity.  On  the  smallness  of  such  planets  Dr.  Ball  lays  no  stress,  an( 
indeed  he  first  considered  whether  or  not  our  meteorites  may  not  com< 
from  the  sun,  rejecting  this  theory ,'^however,  on  the  ground  that  sucl 
solid  rock  masses  as  occasionally  fall  could  hardly  exist  in  such  a  bod^ 
as  the  central  source  of  heat.  The  sun  failing,  Dr.  Ball  turns  to  th< 
moon,  which  also  he  rejects  as  a  possible  source,  since,  although  it  onc< 
might  have  thrown  out  meteoric  masses,  they  would  either  fall  at  one* 
to  the  earth  or  back  upon  the  moon,  or  missing  the  earth  would  continu< 
to  travel  round  it,  and  probably  in  the  course  of  centuries  return  to  thei 
original  source.  We  must  then  assume  that  in  her  present  cold  stat< 
our  satellite  is  continually  throwing  out  bodies  from  active  volcanoes— 
a  supposition  which  no  selenographer  will  entertain  for  a  moment.  Fo 
very  good  physical  reasons  Dr.  Ball  rejects  also  the  different  planets  a^ 
sources  of  aerolites,  and  holds  that  they  have  had  their  origin  on  th< 
earth  itself,  which,  though  in  its  present  geological  state  it  has  no  powe 
to  expel  bodies  with  so  great  a  velocity  as  his  theory  requires,  yet  wa 
certainly  once  possessed  of  volcanoes  which  might  have  performed  th 
work  of  throwing  out  matter  with  velocity  enough  to  carry  them  beyont 
terrestrial  influence  and  send  them  in  orbits  of  their  own  around  th( 
sun,  crossing  at  each  revolution  the  point  at  which  they  were  shot  fron 
the  earth's  orbit.  If  this  be  true,  showers  of  meteors  should  occur  when 
ever  the  earth  chanced  to  reach  a  point  where  a  meteoric  track  crosset 
hers,  and  the  aerolites  would  come  back  to  their  source. 

At  about  the  same  time  when  Dr.  Ball  was  elaborating  this  theor; 
astronomers  were  following  the  researchCvS  of  Daubr^e,  which  seemed  t< 
indicate  a  likeness  in  physical  characteristics  between  meteorites  aiK 
the  lower  rock  strata  of  the  earth.  M.  Meunier,  who  was  a  pupil  c 
Daubr^e,  found  that  this  analogy  had  not  to  do  alone  with  mineralogi 
cal  constitution,  but  "  exte.nded  to  the  relatiop  which  these  cosmica 
materials  disseminated  in  space  present  when  compared  among  thenc 
selves  as  we  compare  the  constituent  rocks  of  our  globe."  His  conclc 
sion,  as  given  above,  was  that  the  meteorites,  therefore,  came  from 
"considerable  globe  like  the  earth,"  having  geological  epochs  analogou 
to  ours,  but  now  broken  up  and  disseminated  through  space,  as  at  som 
time  our  own  globe  may  be.     Notwithstanding  the  way  in  which  thi 
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latter  theory  was  received  bj  the  Academy,  it  seems  to  be  inadmissible 
when  the  dynamics  of  the  present  solar  system  and  the  doctrine  of 
probabilities  are  called  into  play.  On  the  other  band,  if  in  the  place  of 
the  << considerable  globe  like  the  earth"  we  substitute,  with  Dr.  Ball, 
the  earth  itself,  with  its  past  certainties  of  enormous  volcauic  energy^ 
then  the  theory  may  have  some  plausibility. 

PLANETS. 

Vulcan  (!) — ^Dr.  Swiffc,  of  Bochester,  has  announced  his  intention 
of  going  to  Africa  to  observe  the  total  eclipse  of  the  sun  on  May  16, 
1882.  His  special  object  is  to  look  for  the  two  intramercurial  planets 
which  appeared  in  the  field  of  his  tele8C0i)e  at  Denver  during  the  eclipse 
of  1879. 

The  Earth,  geodesy,  etc. — In  the  volume  of  the  Oomptes  Bendus  for 
1880  of  the  International  Geodetic  Association  for  the  measures  of  de- 
grees in  Europe,  there  is  a  remarkable  map  which  shows  at  one  glance 
the  triangulation  of  Europe.  To  be  fully  appreciated,  the  original 
work  must  be  consulted. 

The  origin  of  the  English  mile. — At  a  recent  meeting  of  the  French 
Academy  of  Science,  a  paper  on  a  question  of  ancient  metrology  and 
the  origin  of  the  English  mile  was  read  by  M.  Faye.  He  inquires  into 
the  cause  of  the  error,  long  current,  of  supposing  the  mile  equivalent 
in  length  to  a  terrestrial  arc  of  one  minute.  The  mile  has  been  prob- 
ably deduced  from  Ptolemy's  measure,  and  the  error  of  one-sixth  seems 
to  arise  from  the  English  geographers  hailing  supposed  that  Ptolemy 
nsed  the  Greek  foot,  which  Eratosthenes  used  400  years  before,  whereas 
he  used  the  Phileterian  foot,  which  is  about  0.36°*,  the  earlier  one  being 
0^7".  Eratosthenes  counted  700  stadia  to  a  degree;  Ptolemy  only 
about  500. 

The  evaluation  of  Ptolemy,  M.  Faye  concludes,  is  merely  a  sort  ot 
cooversion  of  the  excellent  measure  of  Eratosthenes  into  units  of 
another  ei>och  and  different  length.  It  must  have  lost,  thus,  a  little 
of  its  first  precision;  but,  as  presented  by  Ptolemy,  the  English  geog- 
raphers had  good  reason  to  take  it  as  base  of  an  evalntion  of  the  arc 
of  one  degree,  and  to  offer  it  to  nautical  men  of  their  country.  Only, 
and  here  is  the  mistake,  they  believed  that  the  great  Greek  astronomer 
used  the  Greek  foot.  This  is  one  hundredth  and  a  half  more  than  the 
Enghsh  foot.  If  the  English  geographers  of  the  sixteenth  century 
forced  this  evalution  but  a  little  and  carried  it  to  five  hundredths,  they 
▼odd  have  found  630  English  feet  to  the  stadinm,  which  they  believed 
to  have  600  Greek  feet,  and  these  630  feet,  or  these  210  yards,  multi- 
plied by  600,  would  have  given  them  105,000  yards  for  the  degree,  and 
exactly  1,760  yards  to  the  mile.  The  English  mile  then  has  probably 
been  deduced  from  the  measure  of  Ptolemy;  its  error  of  one-sixth  is 
doe  simply  to  confounding  the  Greek  foot  with  the  Phileterian  foot. 

Hence  the  mile  of  1,609  meters  long  passed  as  equivalent  in  length 
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to  a  terrestrial  arc  of  oue  minute — the  degree  eontaiiiing  sixty  of  these 
miles — when  in  reality  it  contains  69.5,  the  error  being  about  one-sixth. 
This  error  delayed  for  many  years  the  discovery  of  universal  attraction. 
The  first  time  the  idea  that  the  attraction  of  the  earth  retaining  the 
moon  in  its  orbit  is  the  same  thing  as  gravity,  presented  itself  to  New- 
ton, he  failed  in  the  verification,  because  he  then  employed  the  mile  in 
calculating  the  earth's  radius.  He  thought  he  must  renounce  the  idea, 
and  he  only  returned  to  it  when  he  became  acquainted  much  later  with 
the  measurement  of  a  degree  executed  by  Picard,  of  France. 

The  Moon. — M.  Janssen  has  succeeded  in  photographing  the  lumUre 
€endrie  or  ^^earthshine"  on  the  moon  when  three  days  old.  In  the 
photograph  the  "continents"  were  to  be  distinguished  clearly  from  the 
*'8eas." 

AsTEBOiDS. — From  the  Berliner  Jahrbuch  for  1883  the  following  is 
extracted : 

Column  I  contains  the  numbers  of  the  minor  planets  in  the  order  of 
discovery.  Golumn  II  contains  the  mean  magnitudes  of  the  corre- 
sponding planets,  and  column  III  contains  the  means  of  the  magni- 
tudes of  these  planets  at  the  times  of  their  discovery.  This  table  is  a 
summary  of  a  more  extended  one  where  these  quantities  are  given  for 
each  asteroid  separately. 


L 

n. 

in. 

I. 

TT. 

m. 

1-4 

7.65 

7.82 

101-110 

1L85 

10.78 

5-10 

8.47 

•    8.52 

111-120 

11.05 

11.12 

11-20 

9.50 

0.34 

121-130 

10.95 

11.00 

21-80 

10.09 

9.74 

131-140 

11.26 

11.17 

31-40 

10.96 

10.11 

141-150 

U.66 

11.71 

41-50 

10.68 

10.27 

151-160 

12.42 

12.17 

51-60 

10.93 

10.52 

161-170 

11.83 

11.44 

81-70 

11.02 

10.84 

171-180 

11.67 

11.13 

71-80 

11.21 

10.72 

181-100 

11.50 

11.26 

81-90 

1L38 

10.64 

101-200 

11.31 

1L30 

91-100 

U.58 

11.15 

1 

I 

From  this  table  it  follows  that  the  discoveries  have,  on  the  average, 
taken  place  in  those  parts  of  the  orbits  nearer  the  perihelion  than  the 
aphelion,  and  moreover  that  the  later  discovered  planets  are  not  spe- 
cially fainter  than  those  since  No.  100. 

List  ofcuiteroids  discovered  in  1881. 


Nambvr. 

Name. 

Date  of 
discovery. 

Discovered  by— 

Diaccrerer's 
number. 
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reb.23,1881... 

Pa.li#ft                          , 

29 

This  is  possibly  108  Hecuba. 

Jui>iTEB. — ^The  annual  report  of  the  Chicago  Astronomical  Societ^'^,  for 
1880-'81,  makes  an  interesting  and  valuable  exhibit  of  Professor  Hough's 
work  for  the  year  past.    He  has  reached  the  conclusion  which  it  would 
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B6em  natural  for  science  to  reach,  namely,  that  drawings  are  only  valu- 
able when  made  by  strict  micrometrical  measurements,  and,  indeed,  that 
drawings  on  any  other  basis  are  misleading.  He  overlooks  the  fact  how- 
ever that  a  single  central  transit  of  the  spot  over  a  wire  is  several  times 
more  accurate  than  a  micrometer  measurement  taken  when  the  spot  is 
not  central.  Jupiter  presents  such  a  variety  of  phenomena  on  his  disk 
at  different  times  that  it  has  been  the  fashion  to  suppose  thar  his  si#- 
face  is  subject  to  sudden  and  rapid  changes.  The  observations  of  the 
professor  do  not  confirm  this  belief.  "  On  the  contrary,'^  he  says,  '*  all 
minor  changes  in  the  markings  or  spots  have  been  slow  and  gradual, 
sQch  as  might  be  produced  by  measurable  mechanical  forces.  In  fact, 
the  principal  features  have  been  x>ermanent,  no  material  change  being 
detected  by  micrometer  measurement." 

From  1,379  micrometer  measurements  on  the  great  red  spot,  on  the 
equatorial  belt,  the  equatorial  white  spots,  and  the  polar  spots,  a  variety 
of  interesting  data  are  presented.  Computed  from  observation  of  the 
red  spot  in  1879  the  rotation  period  of  Jupiter  is  9^.  55".  34».,  or  8  sec- 
onds greater  than  the  previously  accepted  value.  In  1880  this  value 
was  9\  55"*.  35.2».  Computed  by  the  polar  spots  the  rotation  period 
is  9^.  55"*.  35.1*.  The  computation  from  the  equatorial  white  spots 
shows  that  these  spots  are  in  motion  on  the  surface  of  the  planet,  the 
drift  being  about  270  miles  per  hour  in  the  direction  of  the  planet's 
rotation,  or,  in  other  words,  that  they  made  a  complete  revolution  around 
the  planet  in  about  forty-two  days. 

Professor  Hough  regards  the  red  spot  as  fixed.  The  equatorial  belts 
he  also  seems  to  regard  as  fixed.  The  generally-accepted  theory  is  that 
this  planet  is  enveloped  in  a  dense  atmosphere;  that  the  belts  are  a  solid 
portion  of  the  planet,  and  that  the  minor  spots  are  clouds  floating  in 
the  atmosphere.  Professor  Hough  suggests  an  hypothesis,  namely : 
that  ^'the  surface  of  the  planet  is  covered  with  a  liquid  semi-incandes- 
cent mass ;  that  the  belts,  the  great  red  spot,  and  other  markings  are 
composed  of  matter  at  a  lower  temperature.  The  egg-shaped  polar 
white  spots  are  openings  in  the  semi-fluid  crust."  This  hypothesis,  he 
thinks,  would  account  for  the  slow  and  gradual  changes,  which  do  not 
seem  reasonable  on  the  simple  atmospheric  theory. 

The  great  red  spot  on  Jupiter's  disk  has  for  two  or  three  years  been 
attracting  the  attention  of  astronomers,  and  has  been  the  subject  of 
almost  endless  observations.  Dr.  Jedrzejewicz  has  published  some  in- 
ferences from  his  observations  for  ascertaining  the  time  of  rotation  of 
the  eastern  extremity  of  the  spot,  made  at  his  private  observatory  at 
Plonsk,  during  the  winter  of  1880-'81.  The  instrument  employed  is  a 
refractor,  six-inches  aperture,  with  powers  225  to  300.  In  December 
he  measured  the  length  of  the  spot  9'^8,  and  considers  that  his  own 
obsenrations,  compared  with  those  of  Professor  Schmidt  at  Athens, 
indicate  that  the  length  of  the  spot  remained  unchanged  during  the 
▼inter.    On  this  assumption  he  finds  for  the  time  of  rotation  9^.  55°^. 
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;34.414*.,  by  174  rotations  between  November  25,  1880,  and  February 
o,  1881.  Professor  Schmidt,  from  1,021  rotations  between  July  23 
1879,  and  September  17,  1880,  obtained  the  value  9\  55™.  34.422*.  fo: 
the  middle  of  the  spot.  In  1862,  by  observations  on  a  spot  which  he  sayi 
was  much  darker,  and  with  a  more  favorable  object  for  the  purpose 
than  the  spots  observed  by  Airy  and  Madler  in  1834-'35,  and  which  wai 
]A>t  muft  larger  than  the  shadow  of  the  third  satellite,  he  had  foan( 
for  the  time  of  rotation  9^.  55°*.  25.684«. 

From  seven  years'  observation  of  the  surface  of  Jupiter,  Herr  Bre 
dichin  concludes  that  the  inequalities  in  the  angular  velocity  of  th( 
different  figures  seen  on  the  planet  may  possibly  be  explained  by  as 
suming  (1)  that  in  the  neighborhood  of  the  equator  there  is  a  solid,  ek 
vated  zone,  which,  however,  does  not  rise  beyond  the  limits  of  tin 
atmosphere,  and  (2)  that  the  crust  of  the  southern  hemisphere  trans 
mits  more  internal  heat  into  the  atmosphere  than  that  of  the  northern 
and  this  affects  the  direction  of  currents  of  gases  and  vapors  passing 
from  one  hemisphere  to  the  other.  The  phenomena  observed  in  tha 
part  of  the  crust  which  appears  through  the  vaporous  layer  as  a  rec 
spot  prove,  he  says,  the  considerably  deeper  position  of  this  spot  m 
compared  with  the  equatorial  zone,  and  the  preponderating  heat  devel 
opment  on  the  southern  part  of  Jupiter.  Herr  Bredichin  gives  the  dis 
tances  of  the  southern  and  northern  borders  of  the  elevated  equatoiia 
zone  from  the  equator,  for  the  years  1874  to  1880,  and  he  finds  that  thi 
equatorial  zone  must  be  steeper  to  the  south,  while  it  has  a  more  gentii 
fall  to  the  north,  so  that  here  it  is  varying,  and  covered  more  or  lesj 
with  clouds  and  vapors.  The  highest  strip  of  this  zone  seems  to  be  2^ 
from  the  equator,  on  the  north. 

The  French  Academy  of  Sciences,  on  the  14th  of  March,  again  pro 
posed  the  Damoiscau  prize  of  10,000  francs  for  a  memoir  deemed  mos 
competent  ^^  to  review  the  theory  of  the  satellites  of  Jupiter,  to  disoua 
the  observations,  and  to  deduce  the  constants  which  it  contains,  and  par 
ticularly  that  which  furnishes  a  direct  determination  of  the  velocity  o: 
light;  and,  lastiy,  to  construct  special  tables  for  each  satellite."  Strang< 
to  say,  in  this  age  of  keen  astronomical  research,  this  prize,  when  pro 
posed  in  1869,  1872, 1876, 1877,  and  1879,  met  with  no  response. 

Saturn. — Dr.  W.  Meyer,  of  Geneva,  has  employed  the  new  Gtenevi 
(10-inch)  equatorial  in  measures  on  the  system  of  Saturn^  which  are  ti 
be  continued.  His  &*st  year's  results  show  that  the  ball  of  Saturn  ii 
eccentrically  situated  as  regards  the  boundary  of  the  outer  ring.  H< 
makes  the  diameter  of  the  whole  ring  system  40".47 ;  width  of  ring  A 
(the  outer  ring),  3" ;  width  of  rings  A  and  B  together,  on  the  wesi 
side,  7'M8 — on  the  east,  6".97 ;  width  of  ring  O  (dusky  ring),  west  side 
2'^24 — east  side,  2".9l5  equatorial  diameter,  17'^42;  polar  diameter 
16^^20;  compression,  1-7-14.5.  These  results  are  reduced  to  the  dis 
tance  9.5389.  While  it  seems  to  require  further  proof  that  the  rin( 
system  is  eccentrically  situated  with  respect  to  the  ball,  there  is  a  oer 
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tain  amount  of  evidence  in  its  favor  in  past  observations,  as  those  of 
W.  Strove  and  others.  The  writer  has  made  a  series  of  such  obser- 
vations for  three  years  on  the  width  of  the  dusky  rings,  and  finds  ring 
C  wider  on  the  east  side  than  on  the  west  side  by  about  (y',3,  Mr. 
Mayer's  result  is  (y'.5.  Otto  Struvo  found  (1856)  (y'.2.  While  there  is 
a  strong  probability  that  such  minute  differences  as  these  result  from 
real  errors  in  the  measures  themselves,  there  is  enough  probability  of  a 
diflerence  to  make  the  measures  worth  a  complete  discussion. 

OBSEBVATOBIES. 

■  

The  Imperial  University  of  St.  Petersburg  has  founded  an  observa- 
tory and  placed  it  under  the  charge  of  Dr.  Glasenapp.  The  equipment 
consists  of  two  refractors,  by  Merz,  of  6  and  4  inches  aperture  respect- 
ively, of  portable  and  field  instruments,  and  of  an  astronomical  clock 
by  Wir^n.  The  director  asks  for  an  exchange  of  publications  with 
other  observatories. 

A  popular  observatory  has  been  established  at  the  Palace  of  the  Tro- 
cadero,  Paris.  Founded  by  M.  Leon  Jaubert,  it  has  just  been  opened 
to  the  people,  and  many  hundred  free  tickets  have  been  applied  for  and 
receivcHi.  Each  ticket  admits  its  owner  to  the  observatory  between  1 
and  4  o'clock  in  the  afternoon,  and  from  8.30  to  11  o'clock  at  night.  It 
allows  him  to  attend  the  practical  school  of  astronomy,  the  demonstra- 
tions on  instruments,  the  literary,  the  scientific  conferences,  and  the 
popular  laboratories  of  general  physics. 

A  new  observatory  is  being  built  by  Columbia  College,  New  York 
City.  It  is  to  be  used  in  connection  with  the  scientific  department  to 
instmet  engineering  students  in  the  use  of  the  portable  instruments 
and  equatorial.  It  is  placed  in  charge  of  Prof.  J.  K.  Eees,  a  graduate 
of  the  college.  Proposals  are  being  considered  for  building  a  20-foot 
dome.  According  to  the  Annvuire  of  Brussels  Observatory,  for  1881, 
there  are  at  present  118  public  astronomical  observatories  in  full  ac- 
tivity, viz,  84  in  Europe,  2  in  Asia,  2  in  Africa,  3  in  Oceanica,  and  27 
in  the  two  Americas.  The  United  States  alone  have  19,  Mexico  has  2, 
Brazil,  Chili,  Columbia,  Ecuador,  the  Argentine  Eepublic,  and  New 
Britain  1  each.  In  Euroi)e,  Prussia  is  the  state  which  has  most  public 
observatories;  it  has  29;  next  come  England  and  Bussia,  which  have, 
respectively,  14  and  12;  then  Italy,  which  has  9,  Austria  8,  France  6, 
Switzerland  4,  Sweden  3,  Holland,  Norway,  Spain,  and  Portugal,  2  each; 
lastly,  Belgium,  Greece,  and  Denmark.  The  oldest  observatory  in  oper- 
ation at  present  is  that  of  Leyden,  founded  in  1632.  In  America,  since 
1870,  six  observatories  of  the  best  construction  and  most  perfect  equip- 
ment have  been  established. 

An  observatory  is  to  be  erected  at  Hong  Kong,  at  a  cost  of  about 
134,000,  for  the  purpose  of  dropping  a  time-ball  for  the  shipping  and  for 
carrying  on  magnetic  and  meteorological  observations.  From  the  offi- 
cial papers  we  notice  that  a  decided  impulse  to  this  motion  has  been. 
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given  by  the  presence  at  Hong  Kong  of  the  United  States  surveying 
ship  PaloSj  with  Commanders  Green  and  Davis,  IT.  S.  N.,  who  are 
determining  longitudes  by  telegraph  thronghout  the  China  seas. 

TJie  Etna  Observatory. — The  building  is  partially  completed,  and  sur- 
moanted  by  its  revolving  dome  for  the  protection  of  the  great  Merz 
equatorial  of  35  centimeters  aperture.  The  observatory  will  not  be 
ready  to  be  opened  until  1882.  Great  difficulties  have  to  be  surmounted 
in  the  building ;  all  the  materials  have  to  be  conveyed  3,000  meters  above 
the  level  of  the  sea,  and  the  season  when  work  is  possible  is  only  three 
months  out  of  the  year.  The  mounting  of  the  equatorial  is  finished, 
and  the  construction  of  the  meteorological  apparatus  is  going  on. 

Tabor  College,  in  Southwestern  Iowa,  has  just  received  a  fine  telescope, 
the  joint  gift  of  theEev.  Mark  Hopkins,  D.  D.,  ex-president  of  Williams 
College,  and  the  Rev.  C.  V.  Spear,  principal  of  Maplewood  Seminary, 
Pittsfield,  Mass. 

Prof.  C.  A.  Young  has  lately  determined  the  position  of  the  observa- 
tory of  the  scientific  school  of  Princeton  College.  The  longitude  was 
determined  by  telegraphic  exchange  with  Washington.  It  is  9"  34*.538  ± 
0*.021  (7  nights).  The  latitude  observations  were  in  5  series.  The  re- 
sults were: 

I.  -f  40O  20'  57".791  dL  0'M48 
II.  57  .763  ±0  .116 

III.  57  .815  ±0  .067 

IV.  57  .771  ±0  .173 
V.                   57  .775  ±0  .088 

Series  I  is  82  observations  on  nine  nights  of  28  stars,  with  a  transit 
by  Kahler  used  as  a  zenith  telescope.    This  telescope  has  a  broken  tube. 

II  is  59  observations  of  49  pairs  on  two  nights,  with  same  instrument. 

III  is  114  observations  of  49  pairs  on  three  nights. 

IV  is  33  observations  of  29  pairs  on  two  nights,  with  a  Fauth  transit 
used  as  a  zenith  telescope. 

V  is  a  series  of  37  prime  vertical  observations  from  11  stars. 

The  final  value  of  the  latitude  has  a  probable  error  of  dL  0''.044, 
something  less  than  4  feet  on  the  surface  of  the  earth.  These  numbers 
are  worth  quoting,  as  showing  the  accordant  results  which  careful  ob- 
servers can  obtain  with  small  instruments. 

INSTRUMENTS. 

A  refractor  of  21  inches. — A  short  time  ago  the  largest  refractor  in 
the  world  was  successfully  completed  by  Mr.  Grubb,  of  Dublin,  who  has 
just  had  conferred  upon  him  by  the  uuiversity  of  that  city  the  honorary 
degree  of  master  of  engineering.  This  instrument  has  a  steel  tube  3^ 
feet  in  diameter  at  the  center,  tapering  toward  each  end,  of  course.  In 
length  this  tube  is  33.5  feet,  and  the  aperture  is  27  inches.  At  first  it 
was  thought  that  the  disks  could  be  finished  in  a  year  by  M.  Feil,  of 
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ParJB,  bat  it  took  him  fooi  years  to  produce  perfect  ones,  anc  the  diffi- 
culty he  experienced  was  the  main  cause  of  the  delay  of  the  work. 
Although  the  entire  movin j^  parts  weigh  seven  tons,  through  counter- 
poises and  other  expedients  they  can  be  operated  at  will  by  one  man  very 
easily.  The  circles  are  careftiUy  and  minutely  divided,  and  the  observer, 
while  sitting  in  bis  chair,  can  read  any  of  them  by  means  of  a  little  tel- 
escope attached  to  the  side  of  the  tube  of  the  main  telescope.  A  single 
gas  lamp,  hung  by  gimbals  at  the  end  of  the  declination  axis,  serves  to 
fight  up  each  vernier  and  circle  that  may  be  required  to  be  read.  The 
castings  of  which  the  frame  is  formed  are  about  ten  tons  in  weight.  The 
dock-work  is  controlled  by  Mr.  Orubb's  frictional  governor  and  bis  new 
electric  control  apparatus.  There  are  two  right  ascension  circles,  each 
2  feet  in  diameter,  one  of  which  can  be  read  from  the  eye  end  of  the 
tdesoope  and  the  other  from  the  ground  floor.  The  declination  circle  is 
5  feet  in  diameter,  and  is  read  from  the  eye  end  of  the  telescoi)e.  This 
fine  refractor  is  already  placed  in  the  magnificent  observatory  of  Vienna. 

Mr.  Gmbb  has  reprinted  from  Engineering  his  interesting  papers  on 
the  manufacture  of  this  telescope.  We  shall  look  with  interest  for  an 
aecoimt  of  its  actual  performance. 

The  observatory  of  Williams  College  has  mounted  its  new  5-inch 
Bepsold  meridian  circle,  and  Professor  Safford  intends,  we  believe,  to 
piosecnte  his  zone  observations  which  were  unfortunately  interrupted 
by  his  leaving  Chicago. 

This  instrument  is  similar  to  those  of  Bonn,  Brussels,  and  Strassburg 
in  design,  and  is  of  the  same  size  as  those  made  or  ordered  for  the  ob- 
servatories of  Tokio,  Wilhelmshafen,  and  Madison. 

Hr.  Bumham  has  lately  invented  a  lamp  for  illuminating  the  webs 
of  a  filar  micrometer  through  the  end  of  the  box,  which  is  i)erfectly  sat- 
isfactory in  all  respects.  The  first  apparatus  was  made  at  the  Wash- 
bom  Observatory  in  Madison,  and  is  described  in  its  Publications  Ko.  I. 
The  second  was  made  by  Alvan  Clark  &  Sons  for  the  new  12-inch  tele- 
Boq)e  of  the  Lick  Observatory.  They  are  prepared  to  supply  them  to  fit 
aoy  micrometer. 

The  practical  importance  of  this  device  is  very  great  as  it  saves  time 
and  trouble,  and  by  a  steady  and  satisfactory  illumination  of  the 
toads  conduces  to  accurate  bisections.  Either  oil  or  gas  can  be  used 
m  these  lamps. 

A  refractor  of  30  inches. — ^The  flint  glass  for  the  30-inch  refractor  for 
Bossia  has  been  finished  by  Alvan  Clark  &  Sons  within  the  year  1881, 
and  we  learn  that  the  crown  disk  has  been  received  from  FeU  and  is 
foond  to  be  satisfactory  so  far  as  can  now  be  known.  Two  attempts 
were  made  before  the  final  successful  casting.  M.  Fell  will  now  pro- 
ceed to' the  36-inch  disks  for  the  lick  Observatory. 

The  Washington  refractor  of  26  inches. — ^An  investigation  of  the  ob- 
jaetive  and  of  two  filar  micrometers  of  the  26-inoh  Clark  telescope  of  the 
Kaval  Observatory  forms  Api)endix  I  of  the  Washington  Observations 
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for  1877.  The  work  was  done  by  Professor  Holden  during  1870  and  1877. 
The  exact  dimensions  of  the  objective  were  measured  and  the  radii  oi 
curvature  computed  so  that  they  are  known  within  ^  of  an  ineh.  The 
indices  of  refraction  could  not  be  determined  as  the  makers  did  not  pre- 
serve any  fragments  of  the  glass.  The  focal  length  was  measured  and 
computed  with  assumed  indices,  and  these  agree  to  about  0.06  inch. 
The  periodic  and  progressive  errors  of  the  screws  were  determined  bj 
means  of  a  dividing  engine  and  found  to  be  practically  zero.  The  twc 
screws  were  made  by  the  Messrs.  Clark.  The  lengths  of  1  revolatioi 
are— Screw  I,  0.018775  ±  0.000002  inch ;  screw  H,  0.018763  dL  0.000001 
inch,  at  32o  F. 

The  values  of  these  revolutions  in  arc  have  been  determined  in  flvc 
different  ways. 

A  refractor  of  36  inches  for  the  Lick  Observatory. — ^The  trustees  of  the 
lick  Observatory  have  Anally  closed  the  contract  for  the  optical  part  ol 
their  great  telescope.  There  has  been  considerable  doubt  whether  a 
refractor  or  an  enormous  reflector  would  be  selected,  but  the  dedaioi] 
is  in  favor  of  the  former.  The  object  glass  is  to  be  3  feet  in  diameter, 
and  the  Olarks  of  Gambridge,  Mass.,  are  to  make  it  for  $50,000.  The 
mounting  for  the  instrument  is  not  yet  provided  for.  It  will  probablj 
be  about  three  years  before  the  telescope  is  finished.  If  the  instrument 
proves  successful,  it  will  be  the  most  efficient  ever  pointed  at  theheaV' 
ens.  Its  power  will  exceed  that  of  the  Pulkova  glass  by  44  per  cent., 
and  it  will  be  almost  twice  as  powerful  as  the  great  telescope  at  Wash 
ington,  which  at  present  is  the  best  of  its  kind. — San  Francisco  Beien 
tific  Press, 

A  novel  way  of  comparing  clocks,  distant  from  the  standard  dock 
has  been  introduced  at  the  Washburn  Observatory,  where  it  has  beei 
applied  to  a  tower-clock,  some  2,000  feet  distant. 

A  single  telegraph  wire  was  led  on  poles  from  the  observatory  to  th< 
clock,  with  a  ground  connection  at  each  end.  In  the  circuit  at  the  clod 
an  ordinary  microphone  (Blake-transmitter)  was  put  through  a  four 
pointed  switch  at  the  observatory;  the  telephone  can  be  thrown  inU 
the  clock  circuit,  and  a  battery  (usually  of  one  or  two  standard  Daniell'i 
cells)  is  also  brought  into  circuit. 

When  this  is  done  the  beats  of  the  clock  (every  2  seconds)  can  be  dis 
tinctly  heard.  If  the  means  of  identifjring  the  beginning  of  each  min 
ute  are  at  hand,  accurate  comparisons  between  the  tower-clock  (erro; 
and  rate  unknown)  and  any  of  the  observatory  clocks  can  be  made. 

This  has  been  accomplished  in  a  very  simple  way  as  follows :  On  thi 
wheel  which  moves  the  second  hand  (which  revolves  in  one  minute),  ] 
brass  disk  about  2  inches  in  diameter,  which  revolves  with  it,  has  beei 
put.  Near  the  outer  edge  of  this  disk  is  a  steel  pin.  Six  seconds  befor 
the  beginning  of  each  minute  this  pin  picks  up  the  short  end  of  a  level 
some  5  inches  long,  and  raises  the  hammer  end  during  6  seoondc 
Exactly  at  60  seconds  the  pin  releases  the  hammer,  which  fiiUs  througl 
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about  one-half  of  an  inch  apon  a  small  belL  This  sound  is  distinctly 
heard  through  the  telephone,  and  fixes  the  beginning  of  each  minute. 
The  minute  is  never  doubtful,  and  consequently  we  have  all  the  elements 
for  rating  this  dock. 

TJNIFOBM  STANDABD  TIME. 

For  some  time  past  the  American  Meteorological  Society  has  been 
engaged  in  the  consideration  of  a  uniform  standard  time,  a  matter  of 
some  moment  from  a  popular  and  from  a  scientific  standpoint. 

A  circular  has  lately  been  published  by  the  society,  which  calls  public 
attention  to  the  great  advantage  of  a  more  thorough  uniformity  of  accu- 
rate time  to  the  business  community,  as  well  as  to  the  scientific  world. 
As  at  present  arranged  there  is  great  uncertainty  and  confusion.  Lo- 
cal time,  in  the  astronomical  meaning  of  the  term,  varies  with  every 
change  of  meridian.  This  cannot  be  conveniently  retained  by  the  trav- 
eling public  or  by  railroad  and  telegraph  companies.  The  result  is 
that  the  most  convenient  meridian  is  adopted  by  each  such  transpor- 
tation company. 

Consequently  over  seventy  such  standard  meridians  are  now  in  use 
by  railroad  and  other  companies  throughout  the  United  States  and  Can- 
ada. The  larger  towns  and  cities  frequently  adopt  their  own  special 
local  times,  and  the  smaller  ones  adopt  the  railroad  times  most  conven- 
ient to  them.  There  are  thus  now  in  ordinary  use  at  least  one  hundred 
local  times  or  meridians,  many  of  them  differing  but  a  few  minutes  from 
each  other. 

It  is  suggested,  therefore,  that  the  commanity  at  large  unite  upon  a 
division  of  this  continent  into  a  few  sections,  and  that  throaghout  each 
SQcli  division  all  transportation  and  telegraph  companies,  all  town 
clocks  and  dock-makers  shall  be  kept  in  agreement  with  one  standard 
meridian.  Five  such  different  standards  would  be  established  for  the 
whole  continent;  a  central  meridian  would  be  adopted  in  the  Mis- 
sissippi Valley,  exactly  ninety  degrees  or  six  hours  west  of  Greenwich, 
And  proceed  to  the  east  or  west  by  steps  of  one  hour  each,  as  shown  in 
the  schedule  given  below.  The  meridian  of  five  hours  would  be  called 
^^Atlantic  time,"  that  of  six  hours  ^^  Valley  time,"  and  the  meridian  of 
seven  hours  would  be  the  standard  ^^  Mountain  time "  for  the  entire 
legion  of  the  Bocky  Mountains,  while  ^^  Pacific  time,"  eight  hours  slower 
than  that  of  Greenwich,  would  goTcrn  the  time-keepers  of  the  Pacific 
States. 
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The  evils  spoken  of  ondonbtedly  exist,  and  eveutnally  ttie  number  ctf 
local  times  in  use  on  railroads  and  elsewhere  mnat  be  redaced  in  the 
interest  of  every  person  who  nses  accurate  time.  This  is  not  the  place 
to  discuss  what  changes  would  be  best  suited  to  meet  the  wants  in  the 
case,  and  the  editor  cannot  here  set  forth  in  fall  his  reasons  for  believ- 
ing that  this  plan  of  the  American  Metrological  Society  will  not  be 
adopted  by  the  people  of  the  United  States  in  general,  who  in  the  end 
will  hare  what  is  most  convenient  to  themselves.  ISor  can  the  grounds 
of  selection  of  different  standards  of  time  (for  in  a  country  so  large  as 
the  United  States,  there  must  be  more  than  one  standard  time)  be  set 
forth  here.  It  may  suffice  to  qnote  the  recent  action  of  the  State  of 
Connecticnt,  which  has  adopted  by  law  the  time  of  the  meridian  of  the 
City  Hall  in  New  York  as  its  standard,  and  which  obliges  railways, 
ete.,  to  conform  to  it  In  the  same  nay  it  seems  to  be  wise  for  the  West^ 
em  States  of  Michigan,  Wisconsin,  and  Illinois,  to  unite  upon  Chicago 
time  as  their  standard,  instead  of  taking  the  time  of  6  honis  ttom 
Greenwich.  In  this  way  every  oser  of  time  will  be  supplied  with  l^e 
time  he  requires  most  often,  and  the  growth  of  local  standard  tdmes 
will  be  on  a  solid  basis  of  use,  and  not  a  forced  one  of  an  artificial  sys- 
tem. 

The  following  note  with  regard  to  time-baits  in  the  United  States  is 
of  interest  in  connection  with  the  subject  of  standard  time. 

The  first  time-ball  established  in  the  United  States  was  dropped  bom 
the  dome  of  the  National  Observatory  at  Washington,  D.  C,  in  1855. 


ASTRONOMY.  229 

It  is  still  dropx>ed  in  Washington  near  noon,  and  has  long  fumiahed  the 
standard  time  for  the  city  and  the  departments  of  the  Government. 

In  New  York  City  a  time-ball  was  established  in  1877,  dropped  by  an 
electric  signal  sent  from  the  Kaval  Observatory  at  Washington.  It 
was  erects  on  the  plans  of  Prof.  E.  S.  Holden,  and  is  maintained  by 
the  Western  Union  Telegraph  Company,  and  is  dropped  from  a  staff  on 
the  tower  of  their  building  on  Broadway. 

At  11.55  the  ball  is  hoisted  half  way  np  the  staff  on  the  tower.  At 
11.58  it  is  hoisted  to  its  highest  point,  when  it  is  about  250  feet  above 
the  street,  and  can  be  seen  by  the  shipping  at  the  New  York  and  Brook- 
lyn docks,  and  vessels  in  the  bay,  and  from  suitable  positions  is  visible 
to  a  large  portion  of  the  citizens  of  New  York,  Brooklyn,  Hoboken  and 
Jersey  City. 

A  time-ball  at  Boston,  Mass.,  is  dropped  at  noon  of  the  latitude  of 
that  city  by  means  of  the  noon  signal  from  the  standard  clock  of  the 
Harvard  College  Observatory.  It  is  placed  in  the  large  building  of  the 
Equitable  Life  Assurance  Company,  and  was  put  up  and  maintained 
by  that  company  at  a  cost  of  some  $1,200.  The  ball  itself  in  this  case 
is  of  copper  and  weighs  250  pounds. 

A  time-ball  has  lately  been  established  from  the  plans  of  Dr.  L.  Waldo 
at  Hartford,  Conn.,  dropped  by  the  Winchester  Observatory  of  Tale 
College. 

At  St.  Louis,  Mo.,  another  has  been  recently  established. 

At  Kansas  City  another  is  dropped  as  a  part  of  the  time  service  of 
the  Morrison  Observatory  under  the  direction  of  Professor  Pritchett,  at 
the  expense  of  the  city,  and  is  highly  commended.  When  raised  the 
ball  is  lifted  about  140  feet  above  the  street,  and  is  generally  visible  to 
the  citizens  of  all  parts  of  the  city. 

The  ball  itself  is  about  three  feet  in  diameter,  made  of  a  wire  skeleton 
frame,  covered  with  canvas,  and  painted  black.  To  give  it  weight  so  as 
to  drop  with  the  needed  celerity  it  is  loaded  inside  with  lead.  It  has  a 
drop  of  about  twenty-five  feet  and  falls  on  a  set  of  steel  springs. 

The  manner  of  dropping  these  balls  is  extremely  simple,  and  consists 
of  withdrawing  a  steel  pin  by  means  of  a  magnet  touched  at  the  exact 
inoment  desired  by  the  operator,  whe]*eupon  the  ball  falls  instantly. 

ASTBONOMIOAL  BIBLIOOBAPHY. 

The  admirable  Catalogue  gdnSrale  of  Messrs.  Houzeau  and  Lancaster  is 
being  issued  in  parts,  and  it  is  certain  to  prove  of  great  use. 

The  second  part  of  the  Gatalogus  Librorum  of  the  Pulkova  Observa- 
tory has  been  received  in  America  (printed  in  1880).  It  is  edited  by 
lindemann.  This  volume  is  on  the  same  excellent  plan  as  its  prede- 
cessor, and  its  arrangement  renders  it  priceless  to  the  student  of  the 
history  of  astronomy.  The  growth  of  this  unrivalled  library  may  be 
tthibited  by  the  following  figures: 

In  1845  there  were  4,150  volumes,  60  maps,  3,109  dissertations. 
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In  1858  there  were  7,625  volumes,  143  maps,  14,634  dissertations. 

In  1880  there  were  11,077  volumes,  168  maps,  23,208  dissertations. 

A  comparison  of  this  collection  with  the  bibliography  of  Lalandc 
(using  the  resources  of  Paris)  is  given  below.  Column  1  shows  the 
date  of  publication  of  the  books;  2  shows  the  number  of  volumes  at 
Pulkova  not  known  to  Lalande,  and  3  shows  the  number  of  volumes 
mentioned  by  Lalande  which  are  not  at  Pulkova: 


L 

11. 

1472-1500 

80 
126 
203 
191 
561 

109 

1501-1550 

216 
433 
538 
444 

1561-1800 

1601-1650 

1651-1700 

The  Astronomische  Nachrichtetij  the  copyright  of  which  is  involved  it 
the  Schleswig-Holstein  question,  has  been  remodelled  and  will  in  futurf 
be  published  under  the  editorship  of  Dr.  Krueger,  the  director  of  th( 
observatory  at  Kiel,  in  co-operation  with  the  president  of  the  German 
Astronomical  Society,  of  which  association  it  will  be  a  recognized  organ 
The  new  arrangement  can  produce  nothing  but  good  results,  some  oi 
which  are  already  evident 

A  copy  of  the  treatise  of  Copernicus,  ^<  De  Hypothesibus  Motunu 
Gcelestium,"  in  a  more  perfect  shape  than  any  hitherto  known,  has  beer 
discovered  at  Stockholm  Observatory,  stitched  into  a  copy  of  his  <<D< 
Bevolutionibus  Orbium  Ocelestium''  which  originally  belonged  to  He 
velius. 


METEOROLOGY  AND  ALLIED  SUBJECTS. 


By  Cueysland  Abbs. 


INTEODUOTOBY  NOTE. 

The  compilation  of  this  record  for  1879-1881  having  been  undertaken 
at  a  late  date,  the  time  available  for  its  preparation  has  been  too  short 
to  allow  of  consnltipg  the  original  scattered  memoirs;  it  will  therefore 
be  found  that  the  following  pages  consist  almost  exclusively  of  abstracts 
fifom  those  invaluable  periodicals,  the  '^Zeitschrift  fiir  Meteorologie," 
edited  by  Hann,  at  Vienna,  and  ^^Kature,''  edited  by  Lockyer,  at  Lon- 
don. It  is  hoped  that  but  little  of  importance  has  been  omitted,  and 
tiiat  this  record  will  bring  to  the  notice  of  the  American  reader  much 
that  might  otherwise  have  been  overlooked. 

L— INSTITUTIONS  AND  INDIVIDUALS. 

Prof.  H.  W.  Dove  died  on  the  4th  of  April,  1879,  at  Berlin,  and  in 
liim  meteorology  lost  its  most  distinguished  representative.  Dove  was 
bom,  October  6,  1803,  at  Liegnitz,  and  was  made  professor  extraordi- 
nary at  the  University  of  Berlin  in  1828  and  became  a  member  of  the 
Academy  of  Sciences  in  1846.  Optics,  electricity,  and  meteorology,  but 
especially  the  latter,  have  alike  profited  by  his  activity.  In  1846  the 
Prossian  meteorological  system  was  established  through  his  efforts. 
He  was  not  only  an  investigator,  but  a  teacher  of  rare  talent,  and  a 
lecturer  who  possessed  in  a  high  degree  a  talent  of  rivetting  the  atten- 
tion of  his  audience.  His  public  lectures  at  the  university  and  his 
addresses  before  the  Berlin  Polytechnic  Association  were  attended  by 
bondreds  of  admirers.  In  whatever  relates  to  the  grand  generaliza- 
tkms  that  may  be  deduced  from  meteorological  observations.  Dove  has 
very  properly  been  styled  the  "father  of  meteorology.^  (Z.  0.  O.  M.^ 
p.  103,  XIV.) 

Professor  Dr.  Johann  von  Lamont,  director  of  the  observatory  at 
Xonich,  died  on  the  6th  of  August,  1879.  He  was  born  September  13, 
1805,  in  the  extreme  north  of  Scotland.  Eemoved  to  Begensburg,  Oer- 
many,  in  1817,  and  in  1827  to  Munich.  In  1828  he  became  assistant  at 
the  Boyal  Observatory  at  Bogenhausen,  and,  in  1833,  on  the  death  of 
Boldner,  became  the  director.    His  numerous  observations  and  investi- 

*The  initials  Z,  0.  G,  M,^  coDstantly  osed,  designate  the  ZeiUchrift  OesUrreichUcken 
MOkk^fSr  MeUorologie. 
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gations  in  the  field  of  astronomy^  terrestrial  magnetism,  and  meteor- 
ology have  made  him  one  of  the  most  prominent  scientists  of  Germany. 
In  terrestrial  magnetism  his  name  stands  beside  Oanss.  (Z.  0.  O.  Jf., 
XIV,  p.  374.) 

Karl  Fritsch,  vice-director  of  the  Austrian  K.  K.  Central  Institute 
for  Meteorology  and  Terrestrial  Magnetism,  died  1880,  December  26,  in 
his  sixty-eighth  year.  He  was  essentially  the  founder  of  the  Austrian 
Meteorological  Association .  From  an  excellent  autobiographical  sketch 
we  quote  the  following  i)ems : 

Bom  in  Prague  August  16, 1812,  he  states  <^that  even  in  my  youtti 
I  felt  an  irresistible  tendency  towards  independence  in  all  my  conclu- 
sions. I^either  the  severity  of  my  father  nor  the  love  of  my  mother 
was  able  to  conquer  my  youthful  willfulness." 

His  first  definite  impetus  in  the  direction  of  the  study  of  nature  dated 
trom  the  year  1827,  as  he  began  to  interest  himself  in  the  meteor- 
ological observations  made  at  the  observatory  of  the  University  at 
Prague,  and  published  daily  in  the  "  Prager  Zeitung,''  and  which  were 
preserved  by  him.  "From  that  time  (November  18, 1827)  was  I  body 
and  soul  a  meteorologist."  In  the  years  1831  and  1832  he  began  to  make 
independent  meteorological  observations,  and  in  part  constructed  the 
necessary  instruments.  Gradually  every  spare  moment  was  given  to 
this  work  and  every  other  occupation  "driven  to  the  rear." 

The  contest  between  his  love  for  astronomy, "  the  queen  of  all  sciences," 
and  meteorology,  "the  youngest  of  her  sisters,"  was  decided,  as  all  the 
world  knows,  in  favor  of  the  latter. 

In  1839  he  became  an  assistant  to  K.  Kreil  in  the  new  Magnetic  and 
Meteorological  Observatory  at  Prague,  and  the  eleven  years  following, 
1840  to  1850,  show  the  extent  and  intensity  of  activity  with  which  he 
devoted  himself  to  that  work.  His  first  independent  publication  was 
presented  at  the  end  of  the  year  of  1841  to  the  Bohemian  Scientific 
Association,  and  bore  the  title  "  On  the  Simultaneity  of  Meteor  Showers, 
especially  the  ^November  Showers,  with  the  Low  Barometric  Pressures." 

The  remaining  forty  years  of  his  life  afford  a  real  illustration  of  suc- 
cessful devotion  to  the  advancement  of  a  favorite  science,  and  in  every 
application  of  meteorology  to  the  practical  affairs  of  life  his  skillful 
hand  has  been  seen  and  the  influence  of  his  earnest  life  has  been  felt. 
After  a  tedious  illness,  on  the  26th  of  December,  1879,  he  departed  this 
life,  "but  for  many  years  his  memory  will  not  be  forgotten."  (Z.  0.  (7. 
M.y  XV,  1880,  p.  105-119.) 

On  the  29th  of  February,  1880,  at  Eniden,  Prof.  Dr.  M.  A.  F.  Prestel 
died  suddenly  of  heart  disease.  He  was  born  at  Gottingen  in  1809, 
October  27,  and  his  extensive  series  of  observations  and  independent 
studies  upon  the  climate  of  Emden  have  made  his  name  everywhere 
familiar. 

Ludwig  Lose,  one  of  the  most  industrious  meteorological  observers, 
died  suddenly  on  November  6, 1880,  in  Cr^feld.    A  record  of  twenty-one 
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years  of  observation,  nine  times  a  day,  testifies  to  his  perseverance ; 
daring  this  time  he  and  others  have  published  numerous  generalizations 
based  upon  these  observations.  He  was  born  November  26, 1811,  in 
Hanover.     {Z.  0.  0.  Af.,  Vol.  XV,  1880,  p.  100.) 

Karl  Weyprecht,  bom  in  Hesse-Darmstadt,  1838,  died  March  29, 1881. 
Having  entered  the  Anntrian  navy,  he,  in  the  summer  of  1872,  undertook 
the  condnct  of  the  Austro-Hungarian  Polar  expedition,  and  since  1875 
devoted  himself  to  the  establishment  of  the  scientific  and  meteorological 
and  magnetic  investigation  of  the  circum-polar  regions  which  is  now  be- 
ing executed  by  the  International  Polar  Commission.  His  early  death 
unfortunately  prevented  his  realizing  the  success  of  the  work  he  had  so 
urell  planned  and  promoted. 

Prof.  B.  H.  Sainte  Claire  de  Ville,  bom  March  11,  1818,  at  Saint 
Thomas,  in  the  West  Indies,  died  July  1, 1881,  at  Paris.  He  filled  the 
cbair  of  Professor  of  Chemistry  at  the  £cole  Normale  of  Paris  since 
1S51,  and  has,  during  this  long  interval,  distinguished  himself  in  all 
branches  of  chemistry.  He  held  an  imx)ortant  position  in  connection 
with  the  reorganization  of  French  meteorology  after  the  death  of  Le- 
verrier. 

Prof  J.  G.  Maxwell,  of  Cambridge,  England,  born  June  13, 1831,  died 
November  5, 1879.  Although  known  especially  by  his  contributions  to 
molecular  physics,  yet  meteorologists  have  reason  to  remember  his 
"Treatise  on  heat,"  and  especially  the  last  paper  published  by  him  on 
tiie  "Theory  of  the  wet-bulb  thermometer." 

Dr.  C.  C.  Bruhns,  born  November  22,  1830,  at  Holstein,  died  July 
25, 1881,  at  Leipzic,  where  he  was  the  director  of  observatory  of  the 
university.  Although  devoted  to  astronomy,  like  several  other  astrono- 
mers, and  perhaps  especially  through  his  interest  in  the  subject  of 
atmospheric  refraction,  he  felt  the  necessity  of  a  better  understanding 
of  the  subject  of  meteorology,  and  accordingly  Germany  owes  to  him 
the  organization  of  its  first  system  of  official  uniform  meteorological 
observations,  namely,  that  of  the  state  of  Saxony,  whose  activity  began 
in  1863.  To  him  is  also  due  the  suggestion  and  calling  of  the  interna- 
tional conference  at  Leipzic,  1872.  The  amiability  and  benevolence  of 
his  character  endeared  him  to  all  with  whom  he  had  to  do.  (Z.  0.  O. 
Jr.,  XVI,  1881,  p.  489.) 

The  second  International  Congress  of  Meteorologists  was  held  at 
Borne,  April  14  to  22,  1879.  All  European  States,  including  France 
and  Greece,  were  therein  represented ;  the  United  States  representative, 
the  late  General  A.  J.  Myer,  unfortunately  arrived  too  late.  A  perma- 
Beut  international  committee  was  appointed  who  should  continue  in 
power  until  the  next  congress,  which  will  probably  meet  in  1883  or  1884. 
The  Permanent  International  Committee  of  Meteorologists,  estab- 
lished in  accordance  with  the  decision  of  the  congress  at  Eome,  held 
its  first  annual  meeting  on  the  9th  of  May,  1880,  at  Berne,  Switzerland. 
U  will  be  the  province  of  the  committee  by  correspondence  to  execute 
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the  yarioos  works  anthorized  by  the  congress  and  to  stimulate  everj 
movement  that  looks  toward  greater  uniformity  in  instmments,  reports, 
redactions,  &c. 

The  International  Polar  Conference  held  its  sittings  in  St.  Petersbnrg 
August  1, 1881,  and  definitely  settled  ux>on  a  programme  to  be  adopted 
in  the  international  scheme  for  the  exploration  of  the  magnetic  and  me- 
teorological phenomena  of  the  Polar  regions.  The  general  schedule  rec- 
ommended at  Berne  was  confirmed  at  St.  Petersburg  and  the  important 
details  definitely  agreed  upon.  Observations  will  begin  in  the  autumn 
of  1882,  and  the  following  stations  are  assured :  (1)  Point  Barrow,  (2] 
Lady  Franklin  Bay,  will  be  occupied  by  the  United  States.  (3)  A  place 
on  the  west  coast  of  Greenland  will  be  occupied  by  Denmark,  eithei 
Upemavik  or  Oodthaab.  (4)  Jan  Mayen,  or  the  island  of  Orimsey  neai 
Iceland,  to  be  occupied  by  Austria.  (5)  The  stations  of  Bosekop,  neai 
Alten,  Norway,  will  be  occupied  by  the  Norwegian  Government.  (6) 
Mossel  Bay,  on  Spitzbergen,  will  be  occupied  by  the  Swedish  Govern- 
ment. (7)  The  mouth  of  the  Lena  and  Nova  Zembla  will  be  occupied 
at  one  or  more  points  by  the  Bussian  Government.  (8)  Canada  will 
probably  occupy  Fort  Simpson.  France  will  occupy  some  island  off  Gape 
Horn,  and  Germany  will  occupy  the  island  of  South  Georgia. 

The  observations  will  begin  at  all  these  stations  at  least  as  early  ae 
the  first  of  August,  1882,  and  will  be  continued  for  at  least  one  whole 
year.  The  stations  occupied  by  the  United  States  were,  however,  al- 
already  occupied  in  the  summer  of  1881,  and  will  continue  for  three 
years.  It  is  hoped  that  most  of  the  others  will  also  bei  continued  at  least 
as  long  as  this.  The  observations  will  refer  principally  to  magnetism  and 
meteorology,  all  other  matters  being  considered  secondary.  The  regolai 
observations  will  be  made  hourly  according  to  such  system  of  time  ae 
may  be  desirable;  but  the  magnetic  observations  that  are  madeon  tenn 
days,  which  days  will  always  be  the  first  and  fifteenth  of  each  month^ 
shall  be  conducted  according  to  Gottingen  time. 

The  meteorological  observations  are  to  be  conducted  as  nearly  as  pos- 
sible on  a  uniform  system  and  with  instruments  of  uniform  accuracy, 
the  minutest  details  for  which  are  given  in  the  regulations  of  the  con- 
ference. 

The  magnetic  work  will  consist  of  both  absolute  and  differentia] 
observations.  The  absolute  measures  will  give  the  declination  and  incli- 
nation within  one  minute  of  arc,  and  are  to  be  accompanied  by  special 
magnetic  study  of  the  neighborhood,  for  the  purpose  of  detecting  local 
irregularities. 

The  differential  observations  will  also  refer  to  all  three  elements  d 
terrestrial  magnetism,  and  it  is  desirable  that  each  station  should  have 
two  complete  sets  of  instruments.  The  variation  instruments  will  be 
furnished  with  the  smallest  possible  needles.  Observations  will  be  made 
hourly,  except  on  term  days,  when  they  will  be  made  every  five  minutes; 
on  such  term  days,  moreover,  during  one  hour  complete  observations  will 
be  made  every  twenty  seconds. 
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Especial  attention  will  be  given  to  observations  of  the  anrora,  which 
will  be  recorded  hourly.  The  astronomical  observations  will  be  confined 
entirely  to  the  determination  of  the  latitude  and  longitude  and  local 
tune. 

Among  the  subjects  suggested  by  the  commission  are  hydrographic 
investigations,  the  altitude  of  auroras,  atmospheric  electricity,  the  twi- 
Ught^  the  collection  of  samples  of  air  for  chemical  analysis. 

The  observations  will  all  be  reduced  and  published  on  a  uniform  plan. 
All  observatories  throughout  the  world,  especially  those  where  mag- 
netic observations  are  made,  are  earnestly  invited  to  continue  their 
work  during  the  next  two  years,  and  the  electricians  of  telegraph  com- 
panies are  urged  to  consider  the  great  importance  of  accurately  observ- 
ing the  earth  currents  on  telegraph  lines. 

The  methods  of  computation  and  reduction  of  the  meteorological  ob- 
servations will  be  adopted  in  conformity  with  the  meteorological  con- 
gresses held  at  Vienna  and  Bome.  Summaries  of  the  observations  will 
be  sent  as  soon  as  possible  after  the  return  of  each  expedition  to  the 
President  of  the  International  Polar  Commission,  through  whom  they 
will  be  rapidly  published.  The  collected  observations  will  also  be  pub- 
lished in  full  after  they  have  been  properly  reduced,  to  which  purpose 
the  Polar  Commission  will,  after  the  return  of  the  expeditious,  meet 
together  for  a  further  consideration  of  the  subject.  In  this  publication 
the  metric  system  and  centigrade  temperature  will  be  adopted.  The 
oommission  recommends  the  publication  of  an  occasional  rei>ort  or  jour- 
nal of  proceedings. 

The  present  membership  of  the  Polar  Commission  is  as  follows:  For 
Denmark,  Captain  Hoffmeyer;  for  Bussia,  Professors  Lenz  and  Wild, 
and  Lieutenant  JUrgens ;  for  France,  Professor  Mascart ;  for  Norway, 
Piofeesor  Mohn ;  for  Holland,  Dr.  Snellen ;  for  Sweden,  Dr.  Wykander; 
for  Austria,  Count  Wilczek  and  Lieutenant  Wohlgemuth ;  for  the 
United  States,  General  Hazen  and  Professor  Qilgard;  for  Canada,  Profl 
Oharles  Garpmael;  for  Germany,  Dr.  Neumayer;  for  England,  Mr.  B. 
H.  Scott;  for  Finland,  Professors  Xordenskiold  and  Lemstrom. 

The  first  annual  volume  of  the  observations  of  the  meteorological 
observations  in  Bavaria,  under  the  conduct  of  Bezold  and  Lang,  was 
pablished  in  1880.  It  gives  convenient  tables  for  the  reduction  of  obser- 
vations to  sea-level,  and  a  study  of  the  thunder  storms  in  Bavaria,  dur- 
ing 1879.  Owing  to  the  great  number  of  thunder-storm  observers  it 
has  become  x>ossible  to  demonstrate  a  feature  that  has  frequently  been 
inspected  elsewhere^  viz,  that  such  storms  occasionally  break  out  simul- 
taneously over  a  long  expanse  of  country.  The  details  of  observation 
bf  forty-nine  years  at  Beyrout  are  also  published.  (Z.  0.  O.  if.,  voL 
XV,  1880,  p.  334.) 

nie  Meteorological  Commission  of  the  Natural  History  Society  of 
SwitEerland,  which  is  represented  by  B.  Wolf  and  B.  Billwiller,  an- 
wmnees  that  if  possible  a  meteorological  station  wUl  be  maintained  at 
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the  sammit  of  Santas-Gipfel,  at  an  altitude  of  about  10,000  feet  (Z. 
O.  Q.  Jf.,  Vol.  XV,  1880,  p.  329.) 

The  central  committee  of  the  Oermano-Austrian  Alpine  Association, 
animated  by  the  desire  to  further  the  study  of  Alpine  meteorology,  has 
established  a  self-registering  aneroid  barometer,  as  constructed  by  Gold- 
schmidt  (to  whom  Hottinger  now  succeeds),  upon  the  summit  of  Schaff- 
berg.  This  establishment  was  personally  attended  to  by  Kostlivy; 
and  the  observations  are  supervised  by  Orommer,  the  proprietor  of  l^e 
Schaffberg  hotel.  The  publication  of  the  first  two  months'  hourly 
records  at  this  point  has  given  Hann  occasion  to  collect  together  what 
little  is  known  upon  the  whole  subject  o^  barometric  pressure  at  high 
stations.  The  need  of  further  observations  in  Europe  and  America  is 
strongly  urged  by  him.  He  says  there  can  be  no  doubt  that  the  modi« 
fications  that  we  see  entering  into  the  diurnal  variation  of  pressure,  as 
we  ascend  higher  and  higher  on  isolated  mountain  peaks,  is  produced, 
in  the  first  place,  by  the  diurnal  change  of  the  mean  temperature  of  the 
column  of  air  between  the  top  of  the  mountain  and  the  base;  and,  in 
the  second  place,  also,  by  the  change  from  ascending  day-winds  tc 
descending  night- winds,  such  as  we  observe  everywhere  in  mountain 
regions.  Both  these  causes  have  a  tendency  to  raise  the  pressure  at 
high  stations  up  to  the  moment  of  the  maximum  temperature,  and  tc 
lower  it  at  the  time  of  minimum  temperature.  Herein  lies  the  reason  foi 
the  lateness  of  the  morning  maximum,  the  enfeebling  of  the  aftemooi] 
minimum,  and  the  development  of  the  morning  minimum  until  it  ha£ 
become  the  principal  minimum  of  the  day.  But  the  magnitude  of  tbifi 
influence  is,  at  least  in  our  latitude,  as  variable  as  is  the  temperature 
of  the  air  and  the  prevailing  wind.  A  formula  for  the  diminution  of 
daily  range  with  the  altitude  is  therefore  a  somewhat  fruitless  labor. 
(Z.  0.  G.  Jf.,  XIV,  p.  177.) 

The  organization  of  a  special  meteorological  service  for  the  Kingdom 
of  Bavaria  has  been  accomplished  by  the  establishment  of  a  central 
station,  fifteen  or  more  second-class,  and  nineteen  or  more  third-class 
stations,  all  of  which  are  under  the  general  supervision  of  Prof.  W. 
Von  Bezold.  The  observers  are  generally  the  professors  of  mathe- 
matics and  sciences  at  the  schools  and  universities  of  the  kingdom.  A 
general  commission  of  members  of  the  Eoyal  Academy  of  Sciences  acts 
as  the  adviser  of  the  Bavarian  Government  in  these  matters.  (Z.  0. 
G.  Jf.,  XIV,  p.  173.) 

The  first  conference  of  the  International  Meteorological  Gommitteei 
as  appointed  at  Rome,  was  held  at  Berne  in  August,  1880 ;  the  follow- 
ing is  an  abstract  of  the  results:  It  was  recommended  that  a  careful 
comparison  be  made  between  the  normal  instruments  of  each  land  and 
those  to  be  used  by  other  neighboring  nations.  The  moment  of  inter- 
national simultaneous  observations  was  changed  in  accordance  with  the 
request  of  the  chief  signal  officer.  The  international  polar  observatioofl 
were  emphatically  approved  of.    C.  Koppen's  proposed  improvement  in 
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the  metbod  of  recording  rainfall  wa-s  agreed  npon,  and  will  be  sabmitted 
to  the  national  weather  bureaus.  The  committee  expressed  the  hope 
that  telegraphic  connection  with  the  islands  of  the  Atlantic  Ocean  would 
80on  become  practicable  on  account  of  its  great  importance  for  the 
weather  service  in  Europe. 

Captain  Hoffmeyer's  proposal  that  all  central  meteorological  institutes 
should  regularly  publish  the  mean  values  of  the  more  important  climatic 
elements  was  urged  upon  the  general  attention.  Dr.  Hellman's  proi>o- 
gition  to  compile  a  catalogue  of  works  on  met.eorology  was  referred  to  a 
committee,  with  x>ower  to  act  in  case  others  would  co-operate. 

The  subject  of  international  tables  for  the  reduction  of  observations 
vas  referred  to  Messrs.  Mascart  and  Wild  to  prepare  a  plan  for  the  com- 
putation and  arrangement  of  the  tables.  {Z.  O.  O.  M.^  YoL  XY,  1880, 
p.  398.) 

According  to  the  conclusion  of  the  First  Italian  Meteorological  Oon- 
giess  at  Turin,  September,  1880,  the  earlier  Alp  and  Appenine  meteor- 
ological correspondence  and  the  Italian  Meteorological  Association  unite 
together  in  a  new  general  association  under  the  presidency  of  the  King 
of  Italy,  and  the  meteorological  journal  carried  on  by  Bagona  at  Modena 
18  now  merged  with  that  of  the  Italian  Association.  (Z.  0.  &.  if.,  Yol. 
XVI,  1881,  p.  00.) 

The  first  two  volumes  of  the  Archives  of  the  Deutsche  Seewarte  have 
been  published  in  the  years  1880, 1881,  respectively,  and  give  for  the 
first  time  a  connected  view  of  the  extensive  field  covered  by  the  ener- 
getic operations  of  that  institution,  which  in  the  number  of  its  stations 
nmkB  next  to  the  United  States  Signal  Office,  in  its  scientific  work  vies 
with  the  Central  Physical  Observatory  at  St.  Petersburg,  and  in  its 
marine  work  surpasses  the  meteorological  office  at  London.  Beside  the 
complete  description  of  the  Seewarte  and  details  as  to  the  work  carried 
00  in  the  separate  divisions,  these  volumes  also  contain  valuable  memoirs 
by  Sprung,  Koppen,  Bumker,  etc. 

Attention  is  paid  equally  to  observations  and  predictions  of  the 
weather  on  land,  observations  and  generalizations  relative  to  ocean 
meteorology,  physical,  and  mathematical  studies,  terrestrial  magnet- 
ism,  the  investigation  of  the  errors  of  sextants,  chronometers,  and 
other  instruments  used  by  navigators,  and  bibliography  of  meteorology. 
The  assistants  in  charge  of  the  separate  divisions,  namely,  Messrs. 
Koppeu,  Sprung,  Yan  Bebber,  and  Bumker,  are  already  well  known 
by  the  original  works  they  have  published.  (Z.  0.  O.  If.,  XYI,  1881, 
p.  111.) 

In  Italy  considerable  progress  has  been  made  toward  unification  of 
interests  on  the  one  hand  by  the  concentration  of  government  work  in 
one  bureau,  having  its  headquarters  at  the  Observatory  of  the  Collegio 
Bomano,  under  Prof.  P.  Tacchini,  and  on  the  other  hand  by  the  union 
of  the  independent  individual  organizations  into  one  Italian  Meteoro- 
bgical  Association,  having  its  secretary  and  business  center  in  Turin 
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(13  Via  La  Grange),  bat  ita  scientific  president  (Pro£  P.  F.  Denza)  ai 
the  Carl  Albert  Observatory,  Moncalieri. 

The  publications  of  the  previous  government  bureaa  and  of  the  eai 
lier  association  have  also  been  combined  in  some  respects,  and  those  o 
the  central  ojfice  now  appear  in  magnificent  royal  folios,  of  which  th< 
first  volume  is  that  for  1879.  (Annali  dell'  ufficio  centrale  di  Meteoro 
logia  Italiana,  Serie  II,  Vol.  1, 1879,  Koma,  1880.)  The  office  has  69  first 
class  stations,  aud  maintains  a  daily  bulletin  of  telegraphic  reports,  an< 
a  ten-day  summary  of  data  of  interest  to  agriculture.  The  annals  cod 
tain  numerous  memoirs  by  Chistoni,  Gantoni,  Tacchini,  &c.,  the  detulet 
obs^vations  at  49  stations,  and  the  astronomical  work  done  at  the  Ob 
servatory  Collegio  Bomano  by  Tacchini  and  Millesovich. 

In  France  the  Bureau  Centrale  de  M6t^orologie  has  assumed  the  pat 
lication  of  observations  made  at  all  the  French  stations ;  a  similar  stej 
was  taken  in  the  United  States  when  the  Army  Signal  Office,  in  187^ 
assumed  charge  of  the  voluntary  as  well  as  the  enUsted  observen 
Therefore  the  annuaire  of  the  Meteorological  Society  of  France,  b^i 
ning  with  its  twenty-eighth  year,  1880,  appears  in  a  somewhat  modifle 
form,  containing  only  monthly  summaries  of  its  eleven  stations,  an* 
devoting  much  more  space  to  original  memoirs  and  to  reviews  of  othe 
publications  relating  to  meteorology. 

At  the  suggestion  of  H.  G.  Bussell,  an  Intercolonial  Meteorologies 
Gonference  was  held  at  the  Sydney  Observatory,  N.  S.  W.,  Novembe 
11  to  14,  1879,  to  consider  propositions  for  improving  the  system  c 
weather  signals,  and  securing  more  united  action  in  regard  to  weathc 
telegrams.  At  this  conference  numerous  propositions,  seventy-four  i 
all,  were  adopted  relative  to  all  the  colonies  of  Australasia,  as  we 
as  to  the  subject  of  difierent  stations,  uniform  methods,  apparatus,  an 
times,  mountain  stations,  priority  of  weather  reports,  telegraph  ciphe 
codes,  &c. 

The  second  Inter-colonial  Gongress  was  held  at  the  Melbourne  Obsei 
vatory  April  21  to  27, 1881.  The  various  colonial  government  meteoi 
ologists  reported  upon  the  many  points  in  which  progress  had  beei 
made  during  the  previous  eighteen  months.  Dr.  Hector  stated  that  u 
New  Zealand,  in  1867,  he  had  urged  the  importance  of  this  work,  an< 
that  the  unscientific  work  of  the  weather-forecasting  department,  whid 
had  been  carried  on  since  1874  by  Gaptain  Edwin,  had  now,  since  June 
1881,  been  superseded  by  the  weather  charts  and  daily  predictions  fo: 
each  of  five  districts  by  the  government  meteorologists.  His  outly 
ing  stations  had  been  extended  to  the  Feejee  Islands  and  to  Ghat 
ham.  Messrs.  Eussell,  of  Sydney,  and  Todd,  of  Adelaide,  and  EUery,  o 
Melbourne,  reported  upon  improvements  in  the  daily  maps  and  bulletins 
on  new  high  stations,  and  other  improvements.  The  discussion  thei 
turned  on  methods  of  exposing  thermometers,  the  measure  of  evapora 
tion,  the  reliability  of  anemometers,  (£llery  has  established  one  o 
Hagemann's  vacuum  anemometers,  and  Eussell  has  used  a  portabli 
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hand  form  of  Bobinson's  anemometers)  black  bulb  or  radiation  thermom 
eters.    The  adoption  of  isobaric  carves  was  agreed  on,  as  also  the  stand- 
ard base  maps  on  Mercator's  projection,  as  also  a  system  by  means  of 
which  to  effect  the  redaction  of  all  the  instraments  to  aniform  systems 
of  standards.    It  is  thas  seen  that  the  soathern  hemisphere,  by  means 
of  the  extensive  system  of  weather  observations  in  Cape  Colony,  Ans- 
tralasia,  Argentine  Confederation,  and  Chili,  is,  relatively  speaking,  as 
well  provided  for  on  the  land  as  the  northern  hemisphere  was  a  few 
years  ago;  and  the  principal  extension  now  needed  is  the  secaring  of 
observations  from  the  smaller  islands  and  the  increase  of  observations 
on  ships. 

The  Central  Meteorological  Institate  in  Zarich,  that  has  for  years 
been  supported  by  the  general  Swi^s  association  of  scientists,  was,  by 
decree  of  December,  1880,  constitnted  a  permanent  official  national 
institate,  and  will  bear  the  title  ^^  Central  Swiss  Meteorological  Insti- 
tntion."  It  is  intrasted  with  all  official  meteorological  work,  inclading 
observations,  investigations,  predictions,  &c.,  and  is  governed  by  a 
commission  organized  onder  the  department  of  the  interior,  and  of 
which  the  principal  members  are  Profs.  E.  Wolf,  of  Zarich;  E.  Plan- 
tamoar,  of  Geneva;  S.  A.  Forel,  of  Merges;  E.  Forster,  of  Berne;  E. 
Hagenbach,  of  Basel;  H.  Weber,  of  Zarich;  and  Coaz,  chief  forester 
at  Berne.  Prof.  E.  Billweller  is  confirmed  as  director  of  the  institate. 
{Z.  0.  Q.  Jf.,  XVI,  1881,  p.  248.) 

Th6  death  of  Brig.  G^n.  Albert  J.  Myer,  which  occarred  at  Baffalo 
OD  Angast  24, 1880,  and  the  sabseqaent  appointment  of  Msg.  Gen.  Wil- 
ham  B.  Hazen  as  Chief  Signal  OfScer,  has  been  a  most  important  event 
in  the  history  of  meteorology  in  the  United  States.    The  Signal  Corps 
of  the  Army  owes  its  inception  and  establishment  to  General  Myer,  and 
since  the  meteorological  dnties  were  imposed  apon  it,  in  1870,  ^^  has  had 
its  growth  in  the  generons  support  of  the  American  people,  and  year 
by  year  an  increased  confidence  has  been  shown  in  the  nsefalness  of  its 
work.''    The  spirit  that  has  been  infased  into  the  service  by  the  acces- 
sion of  General  Hazen  is  shown  by  the  following  qaotation  from  his 
first  annaal  report :  ^^  The  weather  service  of  the  United  States  has 
been  withoat  a  rival  in  the  practical  advantages  derived  from  its  labors, 
bot  the  day  has  now  come  when  it  shoald  take  its  stand  among  the  fore- 
most in  the  scientific  stady  and  investigation  of  the  higher  branches 
of  theoretical  meteorology,  and  it  is  apon  sach  investigations  intelli- 
gently parsaed  that  the  hoped-for  greater  benefits  mast  mainly  rest. 
I  have  endeavored  to  bring  this  service  into  active  sympathy  and  co-ope- 
ration with  the  ablest  scientific  intellects  of  the  coantry.'' 

Among  the  nameroas  novelties  briefly  enamerated  by  General  Hazen 
in  his  report  for  the  year  ending  Jane  30, 1881,  are:  raising  the  standard 
of  the  personnel  of  the  corps;  the  weather  forecasts  for  several  days; 
the  organization  of  special  service  for  the  benefit  of  the  cotton  interests 
ftod  thefrnit  interests;  the  preparation  of  new  instractions,  tables,  instra- 
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ments,  &o. ;  the  executing  of  studies  in  atmospheric  absorption  by  Lang- 
ley  on  Mount  Whitney }  the  offering  of  prizes  for  essays  on  meteorology ; 
the  establishment  of  stations  for  investigating  meteorology  in  Arctic 
America,  &c. 

The  attempt  to  render  weather  maps  and  meteorological  observations 
useful  to  the  agricultural  community  has  been  fairly  made  in  Saxony 
by  the  erection  of  the  special  meteorological  station  in  Magdeburg. 
This  is  a  massive  tower  34  meters  high,  at  the  intersection  of  two  streets. 
In  the  basement  is  a  room  where  the  temperature  changes  are  slight, 
and  here  are  kept  the  normal  barometer,  the  barograph,  &c.  The  ther- 
mometer and  anemometers  are  on  the  topmost  story,  and  the  working 
rooms  of  the  corps  on  the  intermediate  floors.  Near  by,  on  an  appropriate 
grass  lawn,  are  the  standard  thermometers  for  air  and  earth  tempera- 
ture, and  the  evaporimeter,  rain-gauge,  &c.  All  of  this  is  the  property 
of  the  Magdeburg  Zeitung,  and  i9  in  charge  of  Dr.  Assmann. 

The  daily  bulletins  and  predictions  are  made  up  at  noon,  and  an 
edition  of  500  copies  sent  out  at  1  p.  m.  These  are  also  republished 
in  the  evening  edition  of  the  Zeitung.  Numerous  special  reports  for 
local  stations  are  made  up  at  12.30  p.  m.,  and  also  a  telegraph  bulletin  oi 
predictions  that  is  distributed  gratuitously  and  daily  by  the  Magdeburg 
railroad  to  all  its  stations,  and  a  bulletin  for  public  use.  (Z.  0.  O.  M., 
XVI,  1881,  p.  381.) 

In  Italy,  much  interest  is  expressed  in  the  establishment  of  physical 
and  astronomical  observatories  at  high  altitudes.  Tacchini  has  inter- 
ested himself  in  the  establishment  of  a  very  complete  observatory  at 
Gasa  Degli  Inglesi  on  Mount  Etna.  At  the  close  of  1881  the  building 
had  been  completed,  but  the  apparatus  and  ob8er\  ers  not  yet  secured. 
A  less  extensive  observatory  is  in  the  course  of  construction  on  Monte. 
Oimone  (altitude  2,233°"),  and  the  erection  of  one  on  Oran  Sasso  d'ltalia 
is  contemplated.    (Z.  0.  G.  M.j  XVI,  1881,  469.) 

The  Annual  Beport  of  the  London  Meteorological  Council  for  the 
year  ending  March,  1880,  shows  the  number  of  reporting  stations  to  be 
as  follows:  Class  I,  9;  n,  5;  HI,  37;  IV,  22. 

The  number  of  verifications  of  daily  predictions  is  stated  as  follows: 

Verified.      Failed. 

Storm  warnings 60  21 

General  weather  predictions 28  5 

Special  hay-harvest  predictions 48  9 

Among  the  special  investigations  and  reports  now  on  hand  are  the 
following:  (a)  A  third  volume  of  the  Meteorology  of  Arctic  Begions; 

(b)  Observations  at  Kew  on  the  influence  of  altitude  on  the  thermometer; 

(c)  The  observations  of  CambelPs  sunshine  recorder :  (d)  Studies  and 
comparisons  of  various  hygrometers;  (e)  Photography  of  clouds;  (/) 
Observations  in  balloons ;  {g)  The  sluggishness  of  the  marine  barometer  f 
(h)  The  application  of  Thompson's  harmonic  analysis  to  the  compatatiou 
of  periodical  series.    (Z.  0.  Q.  M.,  XVI,  1881,  p.  493.) 
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T.  C.  Mendenhall  (now  of  Columbus,  Ohio)  has  prepared  a  memoir 
npon  the  meteorology  of  Tokio  for  the  year  1877,  which  has  been  pub- 
liflhed  by  the  University  of  Tokio.  It  would  seem  meteorological  obser- 
vations are  also  made  and  published  by  the  Sapporo  Agricultural 
College  under  the  supervision  of  William  Wheeler,  professor  of  math- 
ematics, and  also  made  at  the  Imperial  College  of  Engineering,  where 
they  have  been  in  charge  of  Professors  Ayrton,  Perry,  and  Dyer,  suc- 
cessively. Besides  all  these  the  Japanese  meteorological  office  pub- 
lishes an  official  series.  The  admirable  work  of  Professor  Mendenhall 
will  probably  be  continued  by  his  successor.  Prof.  H.  M.  Paul  (formerly 
of  tiie  Naval  Observatory,  Washington),  and  it  is  hoped  may  serve 
as  a  model  for  the  numerous  other  meteorologists  and  observers  of 

It  seems  sx>ecially  desirable  that  some  observing  stations  should  be 
established  in  the  northern  portion  of  the  Japanese  Empire.  (Later  in- 
formatioD  is  at  hand  to  the  effect  that  a  Japanese  storm  signal  .office 
has  been  established  by  the  government  in  charge  of  the  well-known 
German  observer,  Dr.  E.  Knipping.) 

n. — GENEBAL  TREATISES,  BIBLIOGEAPHY,  ETC. 

A  second  edition  of  MohUj  OrundzUge  der  Meteorologies  was  published  in 
Berlin*  1879.  Besides  numerous  improvements  in  the  charts  and  tables, 
this  work  is  especially  distinguished  by  the  incorporation  therein  of 
the  recent  progress  in  dynamical  meteorology. 

Dr.  A.  Eitter  has  published  (Hanover,  1879)  a  work  embracing  the 
resalts  of  studies  hitherto  published  in  Poggendoff's  Annatetij  and 
dealing  with  many  problems  relative  to  the  atmosphere  of  the  earthy 
the  son,  and  other  planets.  The  full  title  is,  Anwendungen  der  mechcm- 
itcken  Warmetheorie  auf  Jcosmologische  Frdhleme.  Seeks  Ahhandlunget^ 
%ber  die  Constitution  gdsfonniger  WelthorpeTj  Hanover^  1879.  {Z.  O.  Q. 
Jf.,  XV,  1880,  p.  150.) 

The  subject  of  a  bibliography  for  meteorology  was  reported  on  in  the 
eongress  at  Home  by  Dr.  G.  Hellmann,  who  interests  himself  exceedingly 
in  this  subject,  and  who  certainly  expresses  the  views  of  all  in  sayiiUg 
diat  the  necessity  for  such  a  work  is  felt  on  all  sides,  and  that  its  publica- 
tion would  truly  be  an  important  step  in  the  progress  of  science.    Some 
pieparatiou  had  already  been  made  towards  realizing  this  idea,  especially 
by  Beuss,  Poggendorft',  Struve  and  others.    The  propositions  made  by 
Hellmann  to  the  Meteorological  Congress  were. commended  to  the  favor- 
id)^  action  of  the  international  committee,  whose  action,  however,,  has 
been  delayed  by  the  want  of  funds.    General  Hazen  has  secured  for 
Ike  United  States  Army  Signal  OfQce  the  extensive  card-catalogues 
ipiled  by  Symons,  of  London,  and  Abbe,  in  Washington^  and  proposes 
to  publish  these  as  a  small  but  welcome  contribution  toward  the" 
exhaustive  bibliography  which  is  so  much  desired.     Meanwhile  the 
S.  Mis.  109 16 
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second  volume  of  the  catalogue  of  the  observatory  at  Poulkova,  and  th 
admirable  bibliography  of  astronomy  by  Lancaster,  have  been  published 
and  contain  much  meteorology.  A  third  volume  of  Poggendorft's  grea 
work  and  a  catalogue  of  Dove's  library  are  also  in  course  of  prepan 
tion.    (Z.  0#  (?.  M.J  XIV,  1879,  p.  97.) 

Eubenson  has  published  a  S\Yedish  ^^  handbook  of  nautical  meteoi 
ology,"  which  contains  also  data  and  considerations  that  are  novel  an 
of  interest  to  meteorologists,  although  the  work  is  generally  intende 
for  use  in  the  Swedish  navy  and  merchant  marine.  (Z.  O.  O.  M.y  XV. 
1881,  p.  455.) 

J.  G.  Houzeau  and  A.  Lancaster  have  published  a  general  treatise  o 
meteorology  (324  pages  octavo)  that  fairly  represents  the  elements  ( 
this  science  so  far  as  they  can  be  understood  without  the  help  c 
mathematical  symbols.  The  special  chapter  on  weather  charts  an 
weather  and  storm  predictions  and  the  utilization  of  meteorological  ol 
servations  will  attract  attention. 

Among  the  new  periodicals  devoted  to  meteorology,  we  note  ^'Oiel  c 
Terre,''  published  bimonthly,  beginning  March,  1880,  under  the  editoris 
direction  of  an  active  corps  at  Brussels,  among  whom  we  notice  Lai 
caster,  Houzeau,  Hooreman,  von  Eysselberghe. 

Blanford's  annual  report  on  the  meteorology  of  India  for  1878  an 
1879  (Calcutta,  1880  and  1881,  respectively)  has  been  received.  Th 
temperature  tables  are  given  for  about  125  stations,  the  rainfall  fc 
about  400.  The  Madras  Presidency  continues  to.  sustain  an  indepem 
ent  meteorological  office,  while  the  other  provinces  have  come  into  unio 
with  the  central  office  at  Calcutta,  an  arrangement  that  promises  man 
advantages  so  long  as  the  latter  is  under  the  present  able  managemen 

The  Royal  Meteorological  Institute  of  Prussia,  under  the  direction  < 
Dr.  G.  Hellmann  as  successor  of  Dove,  has  published  in  the  "  Ergebnissc 
for  1880  the  result  of  observations  at  130  stations.  Special  details  ai 
given  for  the  high  stations,  viz :  Schneekoppe  1,599™,  Brocken  1,142™,  an 
the  corresponding  base  stations  at  altitudes  348™  and  222™,  respective!; 
The  summaries  for  each  station  are  given  in  the  form  recommended  l 
the  International  Congress  of  Meteorologists.  {Z.  0.  Q.  jM.,  XYI,  188 
p.  528.) 

The  Central  Meteorological  Bureau  of  France  has  published  its  Ai 
nales  for  1878  and  1879  in  magnificent  quarto  volumes,  four  of  whici 
it  would  seem,  are  expected  to  appear  ea^h  year.  For  1878  we  have  t 
follows : 

I. — Study  of  thunder  storms  in  France  by  Fron,  followed  by  Ed.  Be 
querePs  observations  of  earth  temperatures,  Angot's  tables  of  reductic 
to  sea-level,  and  some  minor  memoirs  by  Hildebrandsen  and  Rollin. 

Yfil.  II  contains  the  daily  observations  at  French  and  Algerian  st 
tions ;  these  are  arranged  on  a  scheme  adopted  by  the  International  M 
teorological  Commission.  This  is  followed  by  a  valuable  review  by  Aiig< 
month  by  month,  of  the  climatology  of  1878. 


METEOKOLOQY  AND   ALLIED   SUBJECTS.  243 

in.— This  volume  is  entirely  devoted  to  the  rainfall  in  France,  and 
gives  the  results  of  daily  observations  of  1,069  stations  in  France,  to- 
gether with  summaries  by  seasons  and  the  year. 

IV.— This  volume  contains  two  memoirs  on  general  meteorology  by 
Leon  Teisserence  de  Bort,  on  the  distribution  of  temperature  and  pres- 
snre  daring  January  and  July. 

For  1879  we  have  as  follows :  I. — Studies  upon  the  thunder  storms  of 
France  for  1878  by  Fron,  in  continuation  of  the  series  of  memoirs  on 
this  sabject  which  he  has  published  annually  for  many  years  past.  This 
io  followed  by  shorter  memoir!  by  Edwanl  and  Henry  Becquerel  and 
Eaulan  (results  of  rainfall  observations  at  200  stations  in  France).  The 
method  of  reducing  barometric  observations  to  sea-jevel  used  at  the 
French  stations  is  explained  with  tables  by  A.  Augot,  to  whom  it  is  due. 
Angot  assumes  the  temperature  of  the  bottom  of  the  air  column  to  be 
that  of  the  observed  or  upper  station,  plus  one  degree  Centigrade  for 
each  180  meters  of  altitude.  The  volume  concludes  with  a  biographical 
notice  of  Le  Verrier. 

The  Annals  for  1879,  Part  IV,  "M6t6orologie  G^n^rale,''  contains 
(1)M. de  Taste's  general  theory  of  atmospheric  circulation;  (2) Teisser- 
ence de  Bort's  study  upon  the  atmospheric  circulation  on  the  continents. 
(Z.  0.  0.  Jf.,  XVI,  p.  485-^488.) 

The  Annuaire  of  the  Meteorological  Society  of  France,  Vol.  XXVIII^ 
for  1880,  contains  among  memoirs  the  following  of  general  interest : 
C.  Ktter,  Provisional  Theory  of  Aqueous  Meteors,  accompanied  by  ex- 
eeDent  lepresentations  of  various  forms  of  clouds ;  Eenou,  Compensa- 
tion of  Aneroid  Barometers;  Angot,  New  Tables  for  Barometric  Hypsoni- 
etry;  Louvet  and  Carr6,  Eainfall  in  ftie  Department  of  I'Orient.  (Z.  0. 
6. 3f.,  XVI,  p.  494  and  526.) 

The  London  Meteorological  OfiQce  has  published  part  2,  Contribution 
to  the  Meteorology  of  the  Arctic  Begions.    This  volume  contains  the* 
origmal  journal  of  observations  of  ten  vessels  that  have  visited  the 
wgion  in  Arctic  North  America  between  45°  and  120°  west  longi- 
tade  and  60^  to  80^  north  latitude.    These  are  in  detail  as  follows: 
Sr  John  Ross,  October,  1829,  to  May,  1832;  Sir  G.  Back,  August,  1836, 
to  July,  1837;  Sir  T.  Austin,  September,  1850,  to  August,  1851;  Capt. 
W.  Penny,  September,  1850,  to  August,  1851 ;  Sir  Edward  Belcher,  Sep- 
tember, 1862,  to  August,  1854 ;  Sir  F.  C.  McClintock,  1857,  to  July,  1859. 
Bipedal  attention  has  been  given  by  Strachan  to  the  careful  investi- 
gation into  accuracy  of  thermometers,  aod  the  working  up  of  the  records 
0f  temperature,  pressure,  and  wind.    (Z.  0.  O.  Jf.,  XVI,  1881,  p.  483.) 
Birth  has  collected  all  that  is  known  relative  to  the  etymology  and 
k^ry  of  the  word  "  typhoon.^    Among  his  references  is  given  a  trans- 
lition  from  the  Chinese  annals  of  the  island  of  Formosa,  which  was 
int published  in  1694.    According  to  this  work  "typhoon''  is  equiva- 
lent to  "t'ai-fung'';  "fung"  is  old  Chinese  for  wind ;  "t'ai''  is  a  word 
lam  the  language  of  the  earlier  inhabitants  of  Formosa. 
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The  old  chronicle  says  '^the  winds  that  blow  on  the  Sea  of  Formosa  are 
very  different  from  those  of  other  seas.  A  very  strong  wind  is  called 
'ku';  such  a  wind  of  greater  violence  is  called  t'ai.  The  ^ku'  rises 
and  falls  suddenly,  while  the  t'ai  blows  continually  day  and  night. 
Storms  that  blow  from  February  to  May  are  *ku';  those  that  blow 
from  June  to  September  are  called  't'ai.'  In  October  the  north  wiod 
begins. 

"  When  one  speaks  of  a  wind  that  blows  from  every  direction  of  the 
compass  it  is  called  *t'ai.'  We  know  no  H'ai,'  no  matter  how  severe, 
that  does  not  follow  the  rule  of  blowing  from  all  directions.  If,  for 
example,  it  blows  from  the  north,  then  from  the  north  it  will  turn  to  the 
east,  and  from  east  to  south,  and  from  south  to  west."  {Z.  0.  O.  Jf.,  XVI,. 
1881,  p.  431.) 

Hildebrandsson  has  published  a  summary  of  the  observations  mad» 
on  the  coast  of  Siberia  by  Nordenskiold  during  the  Vega  expedition. 
from  North  Cape  to  Yokohama.  The  following  table  gives  some  of  his 
results: 


Months. 

Tempera- 
tuie. 

Preaaare. 

Prevailiikg 
winds. 

Clondi. 
ness. 

tTanniirv  .•••..••.••.••••••.... ••••..••••••••.••..•• 

©a 

—25.08 
-25. 09 
-21.65 
-18.93 

-  6.79 

-  0.60 
+  2.G8 

fnm. 
7:»2. 70 
767.99 
759.28 
756.72 
759. 74 
766.37 

North. 

N.NW. 

N.NW. 
N.NW. 
N.NW. 
S.SW. 

6l0 

Ifebrnary 

March 1 

5.6 
S.1 

April 

6.4 

May 

8.5 

Jane 

7.0 

Jnl V ..............................................;..    ... 

7.5 

Au^st 

SeDtember 

October -. 

"".-  5.20 
-16.58 
-22.80 

757.83 
753. 81 
760.87 

N.NW. 
N.NW. 

N. 

8.6 

November  ............................................... 

8  4 

December 

7.0 

As  opposed  to  the  prevailing  "KW.  wind  the  observations  of  clouds 
stow  that  a  steady  SB.  current  prevailed  overhead.  {Z.  O.  O.  M.,  XV, 
pp.  369-378.) 

ni.— METHODS,  APPARATUS,  &C. 

Sohncke  has  made  an  investigation  into  the  gradual  change  in  the 
correction  for  instrumental  error  of  barometers,  especially  those  of  the 
meteorological  stations  in  the  priDcipality  of  Baden.  These  station 
barometers  are  all  mercurial-cistern  barometers,  manufactured  by  Her- 
mann &  PUster,  and  were  all  originally  compared  with  the  central  barom- 
eter at  Carlsruhe  by  means  of  a  portable  barometer  made  by  Fortin.  In 
1874,  a  new  tube,  apparently  in  perfect  condition,  was  introduced  into 
the  barometer  at  Carlsruhe,  on  account  of  an  accident  to  the  original 
tube,  which  had  preserved  its  condition  satisfactorily  during  the  iire- 
ceding  six  years. 

The  new  barometer  tube,  in  the  course  of  the  first  three  years  after  its? 
introduction,  experienced  a  large  change,  as  is  shown  by  two  entirely 
independent  methods:  namely,  first,  by  the  direct  comparison  with  the 
portable  barometer,  and  second,  by  its  comparison  with  all  the  station 
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barometers  in  Baden.  The  following  table  gives  the  difference  (Carls- 
robe  minns  portable)  as  the  result  of  comparisons  with  the  portable 
barometer: 


D«to. 


]ftreli,1874. 
April,  1^4.. 
lociut»1874 
April,  1875.. 

Ivgaittl875 


I 

t 

Difference. 

fHfn. 

+0.54 

+0.50 

+0.40 

+0.00 

-T-0.04 

—Olio 

Date. 


Karch,  1876. 
Hay.  1876  .. 
Aagast.  1876 
March,  1877 . 
Mav,  1877  . . . 
July,  1877... 


Difference. 


—0.00 
—0.13 
—0.30 
—0.20 
—0.10 
—0.20 


It  follows  Arom  the  above  figores  that  the  difference  between  the  two 
barometers  had  in  the  coarse  of  three  years  changed  by  0.74™™,  and 
sereral  considerations  go  to  show  that  this  change  has  been  of  the  na- 
ture of  a  gradual  sinking  of  the  mercury  within  the  new  tube  of  the 
Carlsrabe.  During  the  years  1870  to  1876,  a  number  of  inspecting 
tours  bad  afforded  an  opportunity  of  comparing  the  Garlsruhe  barome- 
ter with  the  barometers  at  the  other  stations.  These  comparisons  show 
that  tbe  Garlsruhe  barometer  changed  but  little  in  respect  to  the  others 
nntil  1874,  after  which  date  there  was  a  general  change  in  the  same 
direction  in  their  relative  standings,  the  amount  of  which  agrees  closely 
witb  tbat  previously  determined.  Sohncke  very  properly  concludes  that 
minnte  quantities  of  air  and  vapor  must  have  escaped  upwards  into  the 
vacQum  chamber  of  the  Garlsruhe  barometer,  and  as  this  instrument 
is  apparently  not  in  any  way  inferior  to  the  standards  generally  used 
in  Europe,  it  was  reasonable  to  conclude  that  similar  defects  occur  in 
other  barometers.    (Z.  0.  0.  M.,  1879,  Vol.  XIV,  p.  141.) 

Sebreiber  has  elaborated  the  ideas  contained  in  the  so-called  balance 
barometer,  and  has  constructed  a  self-registering  apparatus  for  both 
pressure  and  temperature,  which,  after  many  months'  testing,  has  been 
purcbased  for  the  use  of  the  German  Seewarte,  at  Hamburg.    The  in- 
strument consists  of  three  parts :  1.  The  barometer  on  whose  theory  and 
oorrections  the  elaborate  investigations  by  Schreiber,  in  1876,  are  already 
well  known.    2.  The  thermometer  for  the  temperature  of  the  instru- 
ment, which  is  constructed  like  the  barometer.    3.  The  thermometer  for 
the  temperature  of  the  air,  which  consists  of  a  copper  vessel,  holding 
5  liters,  which  is  placed  outside  the  apparatus,  and  is  connected  with 
the  self-registering  portion  by  means  of  a  small  lead  tube,  which  latter 
enters  into  a  balance  manometer  within  the  case  with  the  barometer. 
Die  movements  of  the  manometer  are  recorded  in  a  manner  precisely 
liimdtaneous  with  the  other  two  instruments.    {Z.  0.  0.  M.y  Vol.  XIV? 
1879,  p.  486.) 

*  Schreiber  has  also  devised  methods  by  which  the  balance  manometer 
cftabe  applied  to  the  registration  of  a  variety  of  phenomena;  aid  even 
to  the  integration  of  the  registered  curves.  (Z.  0.  0.  Ji.,  Vol.  XIV, 
1879,  p.  437.) 
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Hellmann  having  stated  that  iu  his  opinion  <^  the  attempt  recently 
made  to  establish  an  international  meteorology  must  be  regarded  as  a 
failure,  since  the  prime  and  most  elementary  condition  of  uniformity  as* 
regards  hours  of  observation  has.  been  neglected,'^  Hann  very  justl^r 
replies  that  the  only  object  one  can  imagine  likely  to  be  attained  hy 
uniformity  in  the  hours  of  observation  on  local  time  is  either  directly^ 
comparable  mean  values  for  the  various  meteorological  elements,  or  elsa 
a  convenience  in  tracing  the  differences  in  the  diurnal  changes  of  these 
elements  for  various  localities.  But  the  study  of  actual  observations 
will  speedily  convince  one  that  three  daily  observations  will  not  give  the 
necessary  data  for  comparing  the  peculiarities  of  climate  in  various 
latitudes  and  altitudes,  and  continents  and  coasts.  According  as  we 
lay  greater  stress  upon  the  pressure,  the  temperature,  clouds,  mo^ture, 
winds,  &c.,  we  must  choose  different  hours  of  observation.  And  it  is 
therefore  necessary  that  in  every  land  hourly  observations  should  be 
made,  if  we  hope  to  attain  the  objects  that  Hellmann  seems  to  have  in 
view.  We  are  of  the  opinion  that  the  present  system  of  international 
observations  in  Europe  is  a  very  useful  one,  and  marks  a  great  progress 
in  comparison  with  the  condition  of  things  before  the  Vienna  Congress 
of  1873.  One  can  imagine  better  things  still,  but  we  "must  not  allow 
the  better  to  be  the  enemy  of  the  good.'^    {Z.  0.  O.  if..  Vol.  XIV,  p.  263.) 

Dr.  Galle,  director  of  the  observatory  at  Breslau,  in  deducing  the  an- 
nual temperature  curve  for  that  observatory,  from  daily  means  based 
on  eighty  five  years  of  observation,  has  adopted  the  following  method, 
which  is  shorter  and  more  rational  than  that  of  Bloxam.  If  for  a  series 
of  consecutive  days  ....  n — 2,  n — 1,  n,  w4- 1,  and  n+  2,  we  have 
the  mean  observed  temperatures  *n__2,  fn— 1>  ^,  &c.,  and  we  desire  more 
aiicurate  determination  of  the  temperature  fn  of  the  middle  one  of  these 
days;  then  it  is  plain  that  if  the  mean  daily  temperatures  are  uniformly^ 
increasing  or  decreasing,  the  true  temperature  fn  will  be  given  by  the 
formula : 

i(^-l+<n  +  l)=Mi;    J  (^n-2+^Ti+2)=M2,  &C. 

and  a  value  fn  comparatively  free  from  small  errors  of  observation  by  tak- 
ing the  mean  of  five  such  values.  But  if  the  observed  daily  mean  tem- 
peratures should  not  have  uniform  weights  in  forming  the  desired  mean, 
because  the  temperature  during  these  days  has  not  changed  uniformly, 
then  the.  observations  must  be  combined  according  to  the  methods  de- 
fined by  the  law  of  probabilities,  and  this  method  is  particularly  con- 
venient of  application  when  we  attempt  to  combine  together  seven 
consecutive  daily  means.  Thus  if  for  brevity  a  =  fn-4j>  ^  =  ^n-j?  9  =  *ii+3i 
we  then  have  either  one  of  the  following  formulsB: 

1.  t^=^(3c  +  4td  +  3€) 

2.  t^  =  ^(b  +  Sc  +  4.d  +  3e+f) 

3.  t^  =  :^{a  +  U  +  dc  +  12d  +  9e+4f+g) 
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The  compotatioDy  however,  may  be  more  simply  arranged  if  for  each 
day  we  make  the  combination : 

4,  ^{b  +  2c+^d  +  2e+f) 

and  call  the  new  means  thus  found  for  each  successive  day  Oi,  &i,  Ci,  &c. 
We  have  then  to  combine  these  new  means  according  to  the  following 
formula: 

The  to  thus  computed  will  be  the  same  as  given  by  equation  No.  3, 
and  the  whole  process  is  reduced  to  a  simple  system  of  summing  and 
halving.    {Z.  O.  G.  M.,  XIV.,  p.  380.) 

Pemet,  who  is  now  in  charge  of  the  International  Bureau  of  Weights 
and  Measures,  at  Sevres,  in  a  memoir  on  the  determination  of  the  fiducial 
points  (A  the  mercurial  normal  thermometers,  and  the  determination  of 
temperatures  to  the  hundredth  of  a  degree  centigrade,  says :  Carefully 
calibrated  thermometers,  handled  in  various  manners,  do  not  agree  with 
each  other  even  in  the  interval  between  freezing  and  boiling  point  of 
water.  The  differences,  under  some  circumstances,  amount  to  several 
tenths  of  a  degree,  and  are  therefore  much  greater  than  the  errors  of  ob- 
servation. They  depend  in  part  upon  the  irregular  expansion  of  glass,  but 
still  more  upon  the  fact  that  the  bulb  of  the  thermometer  after  being 
wittmed  does  not  immediately  return  to  its  original  volume,  although  it 
may  do  so  in  the  course  of  time,  and  in  consequence  of  this  a  temporary 
lowering  of  the  freezing  point  is  produced.  Since  this  depression  of  the 
freezing  point  appears  thus  far  to  be  subject  to  no  law,  we  are  pre- 
vented from  attempting  to  make  different  thermometers  agree  among 
themselves. 

Thisifl  very  much  to  be  lamented,  for  if  it  were  possible  for  us  to  deduce 
from  the  observations  of  various  thermometers  according  to  a  general 
metiiod  of  computation  temperatures  agreeing  with  each  other,  then 
woold  every  doubt  as  to  the  correctness  of  the  measurements  of  temper- 
atoies  be  removed.  He  gives  the  following  methods  for  determining 
the  fiducial  points  and  for  the  computations  of  the  corrections  depend- 
ing thereon. 

First.  Determination  of  the  freezing  point:  Fresh  fallen  snow  is  the 
best  material;  the  snow  must  be  thawing  throughout  its  whole  mass, 
most  be  clean  and  pure.    The  next  best  substitute  is  fine  shavings  of 
oatand  ice;  artificial  can  only  rarely  be  used.    The  thermometer  and 
Male  must  be  covered  up  to  above  the  freezing  point  with  snow  or  ice. 
The  determination  must  take  place  in  a  cool  room,  and  the  ice  must  not 
press  upon  the  thin  glass  of  the  bulb,  else  otherwise  a  sensible  error 
will  be  produced.    In  general,  the  ice  point  is  lower  in  the  vortical  posi- 
tion of  the  thermometer  than  in  the  horizonal  position;  it  is  therefore 
well  to  determine  both  ice  points. 
Second.  The  determination  of  the  boiling  point:  This  requires  the  use 
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of  pure  distilled  water,  in  tbe  absence  of  wliich  melted  siiow  or  rail 
.vater  may  be  used^  the  thermometer  is  to  be  placed  in  a  ret^ptado,  c 
arranged  that  the  reading  of  thermometers  may  be  taken  when  U 
xhole  is  surrounded  by  an  atmosphere  of  steam ;  and  the  tension  of  tl 
vapor  thus  surrounding  must  be  very  accurately  known ;  for  thennom 
ters  whose  ice  point  shows  a  strong  depression  after  heating,  the  boilii 
point  also  shows  a  small  depression  up  to  one-tenth  of  a  degree.  ] 
order  to  be  sure,  it  is  necessary  that  the  boiling-point  determinatioi 
should  be  repeated  from  time  to  time  with  the  freezing-point  detennin 
tion  between,  until  the  maximum  depression  of  the  ice  point  has  becon 
constant,  when  the  boiling  point  will  also  become  constant.  In  case  tl 
place  of  observation  is  changed,  it  is  necessary  to  introduce  a  correctii 
for  the  variation  of  gravity.  The  International  Committee  of  Weigh 
and  Measures  have  recently  determined  to  adopt  as  the  unit  of  pressu 
that  of  a  weight  of  a  column  of  mercury  of  normal  density,  temperatu 
0^,  and  height  of  7G0  standard  millimeters  at  the  latitude  of  45^,  and 
the  level  of  the  sea. 

Pemet  proposes,  in  connection  with  this,  to  call  the  temperature 
boiling  water  corresponding  to  this  normal  pressure,  lOO^  O.  (eqii 
212^  F.),  and  thus  also  to  obtain  a  uniform  tinit  for  the  measurements 
temperature,  instead  of  accepting  as  the  unit  of  absolute  pressure  t^ 
different  mercurial  columns  in  the  laboratories  at  Kew,  London,  ai 
Paris.  Every  warming  of  the  thermometer  brings  a  new  change  in  t 
freezing  and  boiling  points.  The  maximum  depression  which  is  attaint 
after  many  years  of  quiet  and  many  days  in  ice  can  be  expressed  by  tl 
following  formula: 

where  d  is  the  maximum  dei)ression  for  given  temperature  (t),  D  tl 
maximum  depression  for  100^  C,  both  computed  for  thermometers  th 
have  remained  a  long  time  in  the  ice.  In  general  the  thermomete 
made  of  French  glass  show  smaller  depression  than  those  made  of  £ 
hemian  glass.    (Z.  0.  0.  M.,  XIV,  1879,  p.  134.) 

Thiesen  remarks  that  the  method  of  calibration  of  thermomete 
taught  by  Professor  Neumann  has  considerable  advantages  over  th 
of  Bessel.  Let  0,  1,  2  ....  n  be  points  equally  distant  from  ea< 
other  on  the  thermometer  scale  whose  corrections  are  to  be  direct 
determined,  (the  so-called  principal  x^oints,)  and  let  Ao,  Ai,  .  .  •  A„  ' 
the  corrections  for  these  points.  Let  the  corrections  of  the  intervn 
between  the  principal  points,  the  so-called  principal  intervals,  be  ' 
t>2  .  .  .  •  ^nj  so  that  in  general  »^i  =  Ai  —  ^^.i.  The  mercurial  threa< 
to  be  used  for  calibration  should  now  be  so  chosen  that  they  as  £ 
curately  as  possible  include  a  whole  number  of  principal  intervals, 
now  the  upper  end  oYsuch  a  thread  be  in  neighborhood  of  a  priucip 
^)oint  t,  then  will  the  lower  end  be  opposite  a  principal  point  fc  Tl 
volume  of  such  a^hread  can  be  expressed  by /i.k5  its  apparent  length 
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the  given  location — that  is  to  say,  the  difference  in  the  readings  of  the 
upper  and  lower  ends — can  be  indicated  by  (t,  k).  If,  now,  we  neglect 
the  oonections  of  the  short  intervals  that  lie  between  tbe  ends  of  the 
thread  and  the  principal  points  between  i,  ^',  then  we  have  the  rela- 
tion/i^  eqaals  At  —  A  A;  +  (i,  Jc).  ?If  we  now  shove  the  thread  so 
that  its  endls  come  in  the  neighborhood  of  other  principal  poiuts,  then 
we  have  new  equations  in  which  the  left-hand  side  is  the  same,  but  on 
the  right-hand  side  in  place  of  i  k  we  have  successively  t— 1,  k—1 ;  t— 2, 
2;-2.  If,  now,  we  subtract  each  equation  from  the  ones  foUowiug  it,  then 
we  have  a  new  series  of  equations  that  may  be  represented  by  dj— »^  = 
(t-1,  fc— 1.) — (i,  k).  The  sum  of  all  the  left-hand  side  of  this  equation 
must  disappear.     {Z.  0.  0.  Jf .,  XIV,  p.  426.) 

Fernet  has  investigated  a  method  of  computing  the  variations  of  freez- 
ing points  of  thermometers,  ^e  says  that  the  case  often  occurs  that  no 
ice  is  conveniently  at  hand  for  the  determination  of  the  freezing  point 
before  and  after  the  measurement  has  been  made  of  some  high  tem- 
perature; but  even  then  one  can  determine  the  variation  of  the  freezing 
point  mttk  a  degree  of  accuracy  that  is  generally  sufficient,  provided 
that  we  know  the  freezing  point  as  affected  by  the  change  from  zero  to 
lOQo  centigrade,  and  the  temporary  freezing  point — that  is  to  say,  the 
freezing  point  corrected  for  the  depression  depending  on  the  time — 
that  is  to  say,  on  the  exposure  of  the  thermometer  for  a  long  time  to  the 
temperature  of  the  room,  and  which  depression  is  usually  proportional 
to  the  time.  This  last  condition  is  generally  fulfilled  for  thermometers 
that  are  more  than  six  months  old,  or  even  in  a  shorter  time  if  the  ther- 
mometer has  been  slowly  cooled  down  after  its  determination  of  the 
boiling  point.  Let  r  be  the  reading  of  the  thermometer  corrected  for 
the  caUber  and  the  value  of  the  degrees;  let  c  be  the  temporary  de- 
pression of  the  freezing  point  and  r  be  the  maximum  depression  of  the 
freezmg  point  for  the  range  from  zero  to  10(P  C;  then,  after  a  long 
warming  at  the  temperature  r,  we  have  the  true  temperature  given  by 
the  following  formula : 

If,  now,  we  pass  directly  from  these  comparisons  to  such  as  are  made  at 
steadily  increasing  temperatures  ti  t2  without  allowing  the  thermome- 
ter to  cool  down  in  the  mean  time,  then  this  formula  holds  good  for  the 
higher  temperatures,  and  we  simply  substitute  ti,  t2,  &c.,  for  t.  But  this 
formula  does  not  hold  good  if  between  two  series  of  observations  the  ther- 
mometer has  ever  been  exposed  to  low  temperatures.  In  this  case  a  new 
temporary  freezing  point  Ci  must  be  used  as  the  starting  point.  {Z.  0. 
ftlf.,VoLXIV,  p.  206.) 

Winstanley  has  given  his  radiograph  a  form  convenient  for  continu- 
008  self  records.  The  instrument  consists  essentially  of  an  air  ther- 
mometer,  having  it#  bulbs  bright  and  black,  respectively.  The  tube 
connecting  these  is  bent  around  a  brass  circle,  so  that  the  bulbs  or  res- 
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ervoirs  are  quite  near  together  and  exposed  to  the  radiation  of  the  suift. 
and  sky.    The  counterpoise  is  so  attached  to  the  brass  circle  that  th^ 
latter  comes  to  rest  in  an  initial  position,  and  any  disturbance  from  this- 
position  is  shown  by  the  motion  of  an  index.    The  lower  half  of  the  cir- 
cular glass  tube  is  filled  with  merqury,  anji  the  differential  expansion    " 
the  air  in  the  two  bulbs,  by  altering  the  position  of  this  mercurial  col- 
umn, causes  the  entire  apparatus  to  rotate  around  the  axis  of  the  circle* 
{Z.  0.  0.  Jf.,  Vol.  XV,  1880,  p.  493.) 

Pictet  and  Cel6rier  have  constructed  a  form  of  thermo- dynamometer" 
which  can  be  used  as  a  very  sensitive  self-recording  thermometer.     Th^ 
thermometric  substance  adopted  in  this  instrument  consistsof  a  saturated, 
vapor  of  some  volatile  liquid,  which  substance  varies  according  to  thd 
temperature  that  is  to  be  measured.    Thus,  for  a  range  of  — 40  O.  to 
4-25  C,  pure  anhydrous-sulphuric  acid ;  for  the  range  +25  C.  to  +90  C, 
sulphuric  ether;  for jkhe  range  +90  C.to  +2000.,  distilled  water.  These 
fluids  are  introduced  into  an  inclosed  space,  L;  the  vapors  press  upon 
the  mercury  in  the  manometer  at  M;  and  the  tension  of  the  vapor  is 
shown  by  the  height  of  the  mercurial  column  MM.    The  tension  of  the 
vapor  depends  upon  the  temperature  of  the  mixture  of  fluid  and  vapor, 
as  shown  by  the  following  equation: 

/'■p'\X'+{c-Jc)  (V'-t)  431x1.293  ^274  {if^t) 
log.  nat.  \^  J-  10333  (274+ i')  (274+*)      ' 

In  this  equation  P  and  P'  are  the  vapor  tensions  corresponding  to  the 
two  temperatures  t  and  t'^  of  which  t  is  the  temperature  to  be  measured 
and  if  an  arbitrary  constant  temperature;  c  is  the  specific  heat  of  the 
fluid,  and  Jc  the  specific  heat  of  its  vapor;  d  is  the  variable  density  of 
the  vapor;  yf^  is  the  coefficient  of  the  expansion  of  gases;  10333  is  the 
pressure  on  a  square  meter  of  a  column  of  mercury  760  millimeters  high ; 
431  is  the  most  probable  value  of  the  mechanical  equivalent  of  feet  as 
deduced  by  Pictet  from  Eegnault's  data. 

In  the  apparatus  constructed  by  these  authors  for  the  observatory  of 
the  city  of  Geneva,  the  ordinary  range  of  temperature,  — ^20  C.  to  +40 
C,  is  represented  by  a  motion  of  the  mercurial  column  of  more  than  4 
meters,  which  is  represented  ux)on  the  graphic  pai)er  record  by  the  mo- 
tion of  about  one-half  a  meter.    (Z.  0.  O.  if.,  XIV,  p.  248.) 

The  hygrometer  designed  by  Edelmann,  and  constructed  at  his  phj-s- 
ical  mechanical  institute  at  Munich,  depends  upon  the  principle  that 
when  a  given  space  is  filled  with  moist  air,  and  the  vapor  is  absorbed 
therefrom  without  altering  the  volume,  then  the  pressure  diminishes  by 
quantity  equal  to  the  tension  of  the  vapor  contained  in  the  air.  The 
principal  portion  of  Edelmann's  apparatus  consists  of  a  horizontal  cylin- 
der, closed  at  both  ends  with  corks,  through  which  pass  tubes  for  the 
entrance  of  the  air  outside,  and  which  also  connect  with  the  manometer. 
The  method  of  making  a  measurement  is  as  follo\fs: 

First,  make  the  entire  apparatus  clean  and  dry;  second,  place  the 
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air -box  in  its  metallic  case  and  insert  within  it  the  two  glass  tubes  cou- 
Dected  with  the  drying  apparatus  and  the  manometer,  respectivel3%  By 
suction  the  air  within  the  chamber  is  withdrawn  and  replaced  by  fresh 
air  from  the  place  of  observation.  After  reading  the  barometer,  the  air 
within  the  chamber  is  dried  by  sulphuric  acid,  alter  which  the  baromet- 
lie  pressure  within  the  chamber  is  again  determined.  The  results  of 
this  simple  and  convenient  apparatus  are  absolutely  correct  and  reli- 
able, as  has  been  shown  by  many  series  of  experiments,  and  as  also 
appears  from  the  entire  arrangement  of  the  apparatus  and  the  principle 
adopted  in  it.  This  apparatus  serves  for  independent,  accurate  hygro- 
metric  observations,  and  the  verification  of  the  results  given  by  psy- 
chrometers  and  other  less  reliable  instruments.  {Z.  0.  6.  ilf.,  XIV, 
1879,  p.  56.) 

T^e  patent  hygrometer  by  Professor  Klinkerfues  has  been  studied  by 
Dr.  Miittrich.  This  instrument  consists  of  two  hygroscopic  threads,  or 
hairs,  a  thermometer  to  determine  the  temperature  of  the  air,  and  a 
disk  for  determining  the  dew-x>oint.  Miittrich  finds  that  large  errors 
in  the  relative  humidity  occur  during  various  portions  of  the  same  day, 
and  the  instrument  does  not  correspond  Jbo  the  requirepients  of  meteor- 
ology.   (Z.  0.  0.  M.y  Yol.  XV,  1880,  p.  170.) 

Badorff  has  made  a  comparative  study  of  the  methods  of  determining 
the  aqueous  vapor  present  in  the  atmosphere.  The  Schwackhpfer  ap- 
paratus, on  account  of  its  high  price  and  complication,  seems  to  be  less 
desirable  than  that  devised  by  Edelmann,  in  which  from  a  given  quan- 
tity of  air  the  aqueous  vapor  is  absorbed  by  sulphuric  acid,  and  the 
dimiDution  of  atmospheric  pressure  is  measured  by  means  of  a  manometer. 
But  a  still  simpler  apparatus  is  that  devised  by  Eudorfif  himself.  In 
this  a  given  quantity  of  air  is  inclosed  in  a  given  chamber;  the  aqueous 
vapor  is  then  absorbed  from  the  air,  and  consequently  the  pressure  in 
the  chamber  is  diminished.  This  change  in  pressure  can  now  be  coun- 
teracted by  the  gradual  addition  of  sulphuric  acid  until  the  original 
pressure  is  reproduced,  and  the  absorbed  aqueous  vapor  is  thus  re- 
placed by  an  equal  amount  of  sulphuric  acid,  which  volume  can,  of 
coarse,  be  easily  measured.  The  apparatus  allows  of  the  determination 
of  the  volume  of  weight  of  the  aqueous  vapor  to  within  1  per  cent.  {Z. 
0,  Q.  M.J  Vol.  XV,  1880,  p.  168.) 

Bines  has  studied  the  experimental  investigation  of  the  rainfall  as 
observed  on  various  corners  of  a  square  tower.  Gauges  were  placed  at 
theNE.,  SW.,  ]!^  W.,  and  SE.  corners.  He  concludes  that  the  ratio  of  total 
rainfaUs  on  the  tower  and  on  the  earth  depends  on  the  direction  and 
strength  of  the  wind.  In  calms  the  differences  are  scarcely  sensible.  For 
a  given  wind  direction  the  rainfall  varies  with  each  position  on  the  tower. 
The  locations  which  lie  on  the  side  next  to  the  wind  receive  less  rain, 
those  on  the  opposite  side  receive  more  rain  than  if  on  the  surface  of  the 
earth.  The  excess  of  one  side  balances  the  deficit  of  the  ocher,  b^t 
whether  the  mean  of  both  is  equal  to  the  true  rainfall  is  not  decided. 
(Z.  0.  a.  J/.,  XIV,  p.  450.) 
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Biegler,in  a  discourse  before  tlie  Austrian  Meteorological  Association, 
has  urged  the  wider  introduction  of  Piche's  evaporimeter.  The  neces* 
sity  of  some  form  of  this  instrument  has  been  widely  felt,  but  none  of 
the  many  devices  have  given  satisfaction,  or  have  been  considered  as 
much  better  than  local  experiments.  The  comparison  and  study  of  these 
instruments  (especially  that  of  Piche)  have  been  especially  undertaken 
by  Dr.  Lorenz.  The  apparatus  is  made  by  Baudin  and  Tonnelot,  in 
Paris,  and  its  prominent  feature  is  a  long  glass  tube,  about  one  cen* 
timeter  in  diameter,  which  is  closed  above,  and  hangs  from  a  hook, 
while  the  lower  end  is  open  and  ground  off  to  a  plane  surface.  On  this 
glass  tube  a  scale  is  etched.  The  tube  being  filled  with  water,  and  the 
lower  end  closed  by  a  thin  piece  of  filter  paper,  in  which,  if  necessary, 
fine  needle  holes  have  been  pricked,  the  instrument  is  hung  up  in  an 
exposed  place,  and  the  amount  of  the  continual  evaporation  of  water 
from  the  paper  surface  is  easily  determined  by  reading  from  the  scale 
etched  on  the  tube. 

The  inventor  originally  assumed  that  the  evaporation  from  the  wet- 
paper  surface  is  the  same  as  from  the  free  surface  of  water.  But  this 
is  not  strictly  true;  and  the  relation  between  the  indications  of  any 
Piche  instrument  and  a  normal  evaporimeter  must  be  determined  by 
comparative  readings;  especially  does  the  small  size  of  the  tube  allow 
the  water  therein  to  become  easily  heated,  so  that  these  instruments  in 
general  have  a  much  larger  evaporation  than  the  normal  or  standard, 
which  consists  of  a  large  cylinder  of  water  established  in  a  shady  spot, 
and  so  sunk  within  a  still  larger  mass  of  water  that  the  inner  vessel 
retains  a  uniform  temperature. 

Eiegler  states  that  his  experiments  have  shown  the  necessity,  on  the 
one  hand,  of  accurate  observation  of  the  temperature  of  the  surface  of 
large  areas  of  water;  and  further,  that  we  must  relinquish  our  attempt  to 
keep  the  water  in  our  evaporimeter  exposed  under  so-called  natural 
conditions,  for  we  cannot  possibly  define  what  those  conditions  are. 

Not  only  is  the  Piche  Evaporator  affected  too  easily  by  an  excess  of 
temperature,  but  it  is  also  liable  to  be  troubled  by  atmospheric  electric- 
ity, and  is,  of  course,  utterly  useless  when  the  temperature  falls  below 
freezing.  These  disadvantages  partially  counteract  the  great  advantage 
of  simplicity  of  construction,  and  accuracy  of  its  readings;  and  it  is  to 
be  hoped  that,  at  least  during  the  Warmer  portion  of  the  year,  this  cheap 
and  simple  instrument  may  be  widely  introduced. — (Z.  0.  G.  Jf.,  XIV, 
p.  370.) 

The  brief  description  given  in  1878  of  Nipher's  modification  of  the 
rain  gauge  has  been  supplemented  by  the  publication  in  full  of  his  orig- 
inal paper  read  before  the  American  Association  for  the  Advancement 
of  Science.  Already  in  1861  Jevons  had  clearly  explained  that  any  re- 
sistance experienced  by  a  current  of  air  forces  the  latter  to  flow  over  the 
sides  and  surface  of  the  obstacle  with  increased  velocity;  consequently 
the  drops  of  rain  that  in  the  absence  of  this  disturbance  would  have 
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fallen  into  the  rain-gauge  are  diverted  from  their  paths,  and  some  of 
them  fall  to  the  leeward.  Jevons  concluded  that  measurements  of  ram- 
fell  made  with  gauges  that  are  high  above  the  ground,  and  exposed  to 
the  wind,  are  entirely  useless.  The  observations  made  by  the  rainfall 
committee  of  the  British  Association,  as  communicated  in  their  report 
in  1870,  confirmed  Jevons's  explanation.  They  found  that  the  greatest 
rainfall  was  measured  in  gauges  that  were  so  sunken  within  pits  in  the 
earth  that  the  month  of  the  receiver  was  on  a  level  with  the  earth's  sur- 
face, and  entirely  protected  from  violent  wind  currents,  and  their  recom- 
mendation of  the  so-called  pit-gauge  has  generally  been  considered  our 
best  knowledge  on  the  subject.  But  another  form  for  the  gauge  was 
suggested  by  Jevons  in  1861,  in  which  the  mouth  of  the  receiver  is  sur- 
rounded by  a  large  horizontal  metallic  disk.  This  form  has  been  modi- 
fied by  Messrs.  !Nipher  and  Woodward,  by  the  introduction  of  cells,  and 
finally  simplified  into  a  simple  upright  tube,  surrounded  by  a  protecting 
screen  in  the  general  shape  of  a  filter,  whose  broad  lip  protects  the 
month  of  the  receiver  from  gusts  of  wind.  Two  rain-gauges,  one  with- 
out and  the  other  with  the  protecting  lips,  were  exposed  side  by  side 
during  a  summer  and  spring,  and  the  unprotected  gauge  collected  3  per 
cent  less  than  the  protected  one.  In  the  experiments  of  the  British 
Association  an  unprotected  gauge,  in  a  similar  position,  collected  five 
per  cent,  less  than  the  pit-gauge.  Again,  sixteen  gauges  with  protect- 
ing; lips  were  placed  in  various  locations  on  the  roof  of  the  university 
building  in  Saint  Louis,  a  hundred  feet  above  the  earth. 

The  result  of  these  experiments  is  to  show  that  the  so-called  correction, 
for  the  altitude  of  the  rain-gauge  reduces  to  nothing  when  the  gauge  is 
properly  protected  against  the  wind,  and  that  under  this  condition  the 
rain  gauge  may  be  safely  established  at  any  altitude  whatever.  (Z.  Q. 
6'  M.^  XIV,  p.  250.) 

K6ppen  has  attempted  to  apply  the  results  of  Dohrandt's  investiga- 
tions into  the  accuracy  of  the  Eobinson  anemometer  to  the  reduction  of 
the  observations  made  at  the  stations  of  the  German  Marine  Observa- 
tory. According  to  Dohrandt  the  true  velocity  {w)  of  the  wind  can  be 
derived  from  the  velocity  (a)  of  the  centers  of  the  hemispherical  cups 
of  the  Bobinson  anemometer  by  the  formula  tr=K+B  a,  where  K  and 
B  are  constants  peculiar  to  each  instrument.  In  the  absence  of  any 
special  determination,  K  may  be  assumed  eq.ual  to  1.0  meter  per  secoud, 
which  is  the  mean  of  the  values  determined  by  Dohrandt  for  the  ane- 
mometers and  anemographs  investigated  by  him. 

The  constant  B,  which,  according  to  Eobinson,  should  be  equal  to  3.0, 
can  be  more  accurately  computed  by  Dohrandt's  empirical  formula 

B=3.0133-63.7367  —  +  1033.81  ?L 


r  r^ 


I  ■  > 


where  E  is  the  radius  of  the  hemispherical  cups  and  r  the  distance  ^of 
the  centers  of  the  cups  from  the  axis  of  rotation,  both  expressed  in 


254 


METEOROLOGY   AND   ALLIED   SUBJECTS. 


meters.  For  the  anemographs  furnished  to  the  German  stations  the 
computed  value  of  B  is  2.396,  whence  their  formula  for  computation  of 
true  wind  velocity  is  tt?=1.0+2.396xa.  This  formula  has  been  abun- 
dantly verified  by  comparison  between  the  anemometer  at  the  Seewarte 
and  the  small  normal  anemjDmeter  in  the  possession  of  Professor  Beck- 
nagel.  We  can,  therefore,  assume  that  the  wind  velocities  (m?),  com- 
puted for  the  German  stations  under  the  ordinary  assumption  that  B=3, 
must  be  reduced  to  true  wind  velocities  {w^)  by  the  formula ti>^=1.0+0.8  w. 
This  relation  may  also  be  expressed  by  the  following  table: 

Velocity  Corrected 
by  German  anemometers,    trne  wind  velocity. 

0.5  1.4 

1.0  1.8 

2.0  2.6 

3.0  3.4 

4.0  4.2 

6.0  5.0 

10.0  9.0             . 

15.0  13.0 

20.0  17.0 

25.0  21.0 

30.0  25.0 

The  comparison  between  the  estimates  of  force  made  by  the  German 
observers  and  the  anemometric  velocity  recorded  at  the  same  stations 
has  been  made  by  Dr.  Sprung  for  about  a  thousand  observations  at 
each  of  four  stations,  and  the  anemometric  velocities  can  be  converted 
into  true  velocities  by  the  preceding  formula,  as  in  the  second  and  third 
columns  of  the  following  table;  and  if  we  treat  in  a  similar  way  the  ob- 
servations that  were  made  in  England  and  discussed  by  E.  H.  Scott,  we 
have  the  values  given  in  the  fourth  and  fifth  columns  of  the  table: 


Four  Germiin  stations. 

Three  English  Rtations. 

Estimated 
Beaufort  scale. 

Anemometric 
velocity. 

Corrected 
vtiocity. 

Anemometric 
velocity. 

Corrected 
velocity. 

0 
1 
2 
8 
4 
5 
6 
7 
8 
9 

2.12 

8.72 

5.48 

7.25 

9.01 

10.99 

12,15 

14.26 

17.42 

1.9 

2.7 

4.0 

5.4 

6.8 

8.2 

9.8 

10.7 

12.4 

14.9 

2.2 

3.3 

4.9 

6.4 

8.2 

10.5 

13.0 

15.6 

17.7 

19.3 

2.1 
2.9 
4.2 
5.3 
6.9 

a7 

10.7 
12.7 
14.5 
15.7 

The  mean  of  the  English  and  German  observations  is  represented 
with  considerable  accuracy  by  the  following  formula,  where  m  indi- 
cates the  scale  number  of  the  Beaufort  scale : 

w=lM  +  1.12  X  n  +  0.045  x  n» 
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The  observers  at  Eussian  stations  rarely  estimate  the  wind  velocity, 
but  observe  the  angles  of  deviation  of  Wild's  tablet  anemometer,  which 
are  converted  into  the  Beaufort  scale  before  being  telegraphed.  They 
may  therefore  be  converted  into  true  velocities  by  means  of  Dohrandt's 
investigation  of  the  noitoal  tablet  anemometer  at  St.  Petersburg,  and 
the  scale  of  velocities  adopted  by  E.  H.  Scott,  as  shown  in  the  following 
table: 


Meters  per  seoond 
by  Wild's  tablet 

Scale  cumber 

Coxrespondinz  cor- 
rected Beaufort's 

of  the  Russian 

Anemometer. 

telegrams. 

scale  number. 

L6 

0 

0 

8.5 

1 

1.5 

e.0 

2 

8.5 

&0 

8 

5.0 

10.0 

4 

&0 

12.5 

5    • 

7.5 

.15.0 

6 

.     9.0 

l&O 

7 

t 

21.5 

8 

f 

25.0 

9 

f 

{Z.  0.  O.  M.J  XIV,  p.  304.) 

The  construction  of  lightning-rods,  and  the  statistics  of  injury  by 
li^btning,  have  been  discussed  by  Bichard  Anderson,  who  states  that  in 
England  one-half  or  two-thirds  of  public  buildings  are  without  light- 
ning rods,  and  that  of  private  buildings,  not  five  in  a  hundred  are  pro- 
vided with  them.  The  injury  annually  done  by  lightning  is  very  great, 
as  also  the  number  of  lives  lost  through  its  means.  We  are  within 
bounds  when  we  estimate  that  in  England  and  Wales  there  are  on  the 
average  as  many  deaths  from  lightning  as  there  are  in  Prussia,  for 
^which  we  have  accurate  data,  and  the  sum  total  for  all  three  countries 
amounts  to  one  hundred  and  fifty  persons.  The  reiason  of  this  loss  o£ 
life  lies  not  only  in  the  omission  to  erect  lightning-rods,  but  from  the 
poor  character  of  those  which  are  often  put  up,  and  also  in  the  neglect  to 
carry  out  a  system  of  inspection  in  order  to  insure  that  the  rod  continues 
to  be  still  in  good  working  order.  Thus  it  seems  incredible,  but  it  Is  a 
fiEM^ty  that  the  royal  castle  at  Windsor  is  almost  entirely  without  light- 
ning-rods,  and  in  some  portions  is  provided  with  those  too  small  to  be  of 
any  use.  Many  come  to  the  erroneous  conclusion  that  lightning-rods 
are  of  no  use,  but  this  is  due  to  their  improper  construction  and  insufii- 
ciency  of  numbers.  As  regards  their  inspection,  it  would  seem  remark- 
able that  every  part  of  a  large  building  is  annually  repaired,  painted, 
&C.,  while  a  lightning-rod,  when  once  established,  is  never  looked  after, 
and  yet  its  efficiency  can  be  injured  at  any  moment  to  such  an  extent 
that  it  may  become  a  source  of  danger  rath'^r  than  a  safeguard  to  the 
building.    {Z.  0.  O.  J/.,  XIY,  p.  65, 1879.) 

I>r.  Paul  Schreiber,  whose  improvements  in  the  self  recording  balance 
barometer  are  above  noticed,  states  that  he  has  been  able  in  the  instru- 
ment established  at  the  Deutsche  Seewarte  to  reduce  the  uncertainty 
of  the  record  (due  principally  to  frictional  resistances)  to  0.2"";  but, 
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toDa,  deHcribes  an  improvement  upon  Edelmann's  absorption  hygrome- 
ter and  gives  the  formala  for  computation  of  the  tension  of  vapor,  as 
well  as  observations  showing  the  accuracy  of  the  apparatus.  (Z.  0. 
O.  3f.,  XVI,  1881,  p.  319.) 

M.  de  Lepinay  has  made  a  further  study  of  the  effect  of  wind  velocity 
upon  the  whirling  psychrometers  (thermom^tre  &  froude).  He  finds  that 
for  pressure  of  768™%  and  temperature  from  7°  to  20o  C.,  the  formula 

f—f=0.525{t—&) 

very  closely  represents  the  vapor  tensions  observed  with  the  dew-point 
apparatus.    (Z.  0.  O.  M.,  XVI,  1881, 217.) 

Hottinger  &  Co.,  of  Zurich,  have  adapted  a  self-register  to  a  Weile- 
manu  or  Goldschmid  aneroid,  and  the  apparatus  has  now  been  tried 
with  great  success  at  a  number  of  European  stations.  An  aatomatic 
compensation  for  its  own  temperature  is  introduced  and  the  whole 
mechanism  is  of  the  simplest  possible  construction ;  it  goes  for  ten  days 
without  attention.  In  comparison  with  other  forms  of  registering  bar- 
ometer, it  will  be  found  that  tlie  present  one  is  more  easily  transported 
and  established  in  its  place.  The  wooden  base  is  replaced  with  a  metal 
one  with  adjusting  foot-screws;  the  five  vacuum-boxes  are,  as  before, 
supported  vertically  one  above  the  other,  but  they  are  now  held  in  this 
position  by  a  strong  spring  that  prevents  accidental  changes  due  to  the 
slight  shocks  received  in  transportation.  The  scientific  value  of  the  rec- 
ords of  three  of  Hettinger's  barographs  has  been  studied  by  A.  Wolfer, 
assistant  at  the  observatory  in  Zurich,  who  subjected  them  to  large 
changes  in  temperature  and  pressure,  and  upon  comparing  their  records 
with  simultaneous  readings  (bo)  of  the  mercurial  barometer  found  the 
following  results,  where  t  is  the  temperature  and  x  the  arc  through  which 
the  pencil  moves  and  whose  versed  sine  is  tl^e  quantity  measured  on  the 
record  sheet. 

f(x.)  is  the  computed  reduction  for  the  curvature  of  the  arc,  and  is 

nearly  the  same  for  all  instruments,  and  ihay  be  taken  from  a  table, 

such  as  the  following. 

X  f{x) 

—  20  -r  0. 1£>°^ 

0  0 

+  20  -0.15 

The  formula  for  barometer  Xo.  11  is  ho  =  0.00°»  —  0.995  x  +  0.1  (+  — 
&P  F.)  +/  {x).  The  probable  error  of  one  reading  of  the  mercurial 
barometer  was  ±  0.1"°* ;  and  that  of  the  corrected  barograph  reading, 
was  no  greater. 

For  barometer  No.  12  the  corresponding  formula  was  almost  identi- 
cally the  same,  and  the  probable  error  of  a  single  reading  was  i  0.15™™. 

No.  13  was  studied  most  minutely  and  the  values  of  the  constants  de- 
termined for  all  pressures  and  temperatures,  thus  providing  for  its  being 
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used  at  elevated  stations  j  the  co-efficient  of  x  varied  from  — 1.199  at 
780""  to  -0.920  at  400°^.    {Z.  0.  O.  If.,  XVI,  1881,  p.  273.) 

Pemter  has  given  excellent  rules  as  to  the  use  of  the  aneroid,  and 
orges  that  observers  be  not  misled  by  these  elaborate  inquiries  into  con- 
sidering the  aneroid  as  an  independent  instroment,  bat  that  it  most  re- 
tain its  place  as  a  means  of  interpolation  only  and  that  the  mercurial 
most  be  used  daily  as  a  check ;  the  instrument  is  always  received  after 
the  degrees  of  low  or  high  pressure  have  been  n^arked  upon  it  {Z.  0. 
a  ¥.,  XVI,  1881,  p.  273.) 

Hottinger  &  Go.  have  also  constructed  a  self-recording  thermometer 
and  hygrometer  that,  as  well  as  their  barometer,  commend  themselves 
00  accooot  of  their  simplicity,  accuracy,  and  convenience.  There  are 
thiee  examples  of  the  apparatus  being  investigated  at  the  Zurich  Ob- 
servatory; through  a  small  range  of  temperature  and  moisture  it  gave 
the  following  results : 

One  degree  of  temperature  is  represented  in  the  records  by  2.38"", 
3.2™,  1.6°»",  respectively. 

The  mean  discordance  of  the  corrected  records  was  iz  0.12^,  ±  0.14^^ 
dt  0.18O  C,  respectively. 

For  the  hygrograph  the  mean  errors  for  the  percentages  of  relative 
hnmidity  were  ±  L2,  ±  L7,  =fc  1.6,  respectively.  {Z.  0.  0.  if.,  XVI,  1881 
p.  283.) 

Oolding  has  endeavored  to  ascertain  the  true  velocity  of  the  wind  by 
caieM  observation  of  the  paths  of  definite  masses  of  smoke  issuing 
frum  tall  chimneys.  For  Copenhagen  during  1878  and  1879,  he  finds 
the  average  velocity  5.5"  i)er  second ;  the  anemometer  records  at  neigh- 
boring coast  stations  of  the  Deutsche  Seewarte  give  5.1"  and  5.5". 

Observers  in  favorable  localities  would  do  well  to  supplement  their 
own  records  by  this  class  of  observations,  it  being  well  known  that  the 
wind/force  and  direction  at  a  few  hundred  feet  altitude  is  very  different 
from  that  at  the  ordinary  level  of  observers  and  anemometers.  {Z,  0.  G. 
Jf.,  XVI,  1881,  p.  270.) 

Maxwell  ha«  published  in  the  article  "Diffusion^  in  the  ninth  edition 
of  the<<Encycloi>addia  Britannica"  an  original  demonstration  of  a  for- 
mnla  for  the  wet-bulb  thermometer  based  on  the  assumption  that  the 
snrroonding  air  is  quiet  and  that  the  dissipation  of  heat  and  vapor 
takes  place  wholly  by  procc*sses  of  radiation,  conduction  and  diffusion ; 
whereas,  August  and  Begnault  based  their  formulse  on  the  assumption 
that  the  principal  agency  is  convection  due  to  air-currents.  Maxwell 
is  led  to  the  following  formula : 

TS  (  K  ,  AB  \f^      ^ . 

where  |)o  is  the  desired  tension  of  vapor  in  an  .atmosphere  whose  tem- 
perature is  0oj  and  pi  is  the  tension  corresponding  to  the  temperature  0i 
of  the  wet-bulb.    P  is  the  prevailing  barometric  pressure,  and  the  other 
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symbols  are  constants  relating  to  the  thermometers,  the  specific  heat,  &c 
In  its  general  form,  therefore,  this  formula  agrees  nearly  with  that  of 
Apjohn  which  was  based  upon  an  imperfect  convection  theory.  Max- 
well's theory  gives  us  a  clear  view  of  the  significance  of  the  nomericul 
co-efficients.  In  reproducing  Maxwell's  theory  above  mentioned,  Hann 
takes  occasion  to  publish  the  views  of  Prof.  J.  Stefan,  as  partially 
given  by  the  latter  in  1873,  in  his  "  Versuche  uber  die  Yerdampfung," 
and  now  more  fully  communicated  by  him.  Stefan's  theory  is  similar 
to  that  of  Maxwell,  but  his  numerical  constants  are  more  carefully 
determined  especially  by  means  of  his  own  extensive  researches  into 
the  laws  of  conduction,  radiation,  evaporation,  and  diffusion.    He  finds 

the  jr  or  -yr-  in  the  above  equation  to  be  equal  to  1 ;  B  varies  firom 

0.000087  0  for  glass,  to  0.000097  0  for  water.  {Z.  0.  G.  Jf.,  XVI,  page 
177, 1881.) 

Ghistoni  has  published  two  memoirs  ui)on  the  modifications  of  Eeg- 
nault's  formula  for  wet-bulb  thermometer  that  have  been  proposed  by 
Belli  and  others.  The  form  at  first  examined  by  Belli  himself  is  as 
follows : 


^_f'-{a  B-&)_  (a  B-&)  jt^t') 


f-f 

but  the  formulae  and  constants  of  Begnault  and  August  equally  with 
this  fail  to  perfectly  represent  the  exact  amount  of  aqueous  vapor ;  and 
finally,  in  his  second  dissertation,  Ghistoni  concludes  that  the  following 
modification  of  the  formulae  of  Belli 


l+J(t-*^)(B-/0 


gives  it  quite  as  accurate  as  can  be  desired.  (Z.  0.  0.  If.,  1881,  XYI, 
p.  82.) 

Jordan  has  described  a  new  glycerine  barometer,  which  is  therefore 
sensitive  in  proportion  to  the  difference  between  the  densities  of  glyce- 
rine and  aniline.  One  such  barometer  is  now  in  the  observatory  at  Kew, 
another  is  established  in  the  museum  for  practical  geology  at  Jermyn 
street,  a  third  is  in  South  Kensington,  and  a  fourth  is  in  the  ofiice  of 
the  London  Times.    (Z.  0.  G.  M.y  Vol.  XVI,  1881,  p.  26.) 

Sprung  has  described  and  elaborated  a  theory  of  a  self-recording  bal- 
ance barometer,  in  which  a  weight  supported  by  a  chain  replaces  the 
bent-lever  arm  of  Wilds's  and  other  forms  of  this  apparatus.  Ordinarily 
the  barometer  tube  or  its  cistern  moves  up  and  down  in  order  to  register 
the  variations  of  its  pressure,  but  in  the  present  instrument  this  move- 
ment is  replaced  by  that  of  an  auxiliary  mechanical  arrangement  entirely 
independent  of  the  physical  apparatus.  As  manufactured  by  Fuess,  this 
barometer  of  Dr.  Sprung  is  said  to  give  excellent  results.  (Z.  O.  G,  M,^ 
Vol.  XVI,  1881,  p.  1.) 
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Dr.  Wa<jener  has  devised  an  ypparatus  for  recorJing  certain  features 
of  earthquake  shocks,  namely:  The  time,  the  greatest  horizontal  motion, 
hoth  amount  and  direction.  Daring  the  first  three  months  of  its  work- 
ing, it  recorded  eleven  earthquakes  at  Tokio,  Japan,  and  this  expe- 
rience would  seem  to  demonstrate  the  practical  value  of  the  apparatus. 
The  horizontal  movement  of  a  point  on  the  earth's  surface  is  about 
0^.05  (^  inch)  in  the  case  of  earthquakes  that  are  scarcely  per- 
ceptible; but  is  0"^.8  (^  inch)  for  earthquakies  of  moderate  intensity. 
(Z  a  fl^.  3f.,  p.  102,  Yol.  XV.) 

IT.— OHEMIOAI.  AI9D  PHYSICAL  PBOPEBTIES  OF  THE  ATHOSPHEBE. 

Jolly  has- investigated  the  variability  of  the  chemical  constitution  of 
the  atmosphere  by  two  methods,  both  by  the  balance  and  eudiometer. 
His  pablidied  measures  were  made  from  1875  to  1877,  and  give  the  fol- 
lowing results:  The  percentage  of  oxygen  computed  for  the  extreme 
cases  was  20.965  at  the  maximum,  and  20.477  for  the  minimum,  or  a 
variability  of  -Ar  of  one  per  cent.  The  i)olar  current,  if  it  continues  for 
a  season,  brings  a  higher  i>excentage  of  oxygen,  and  the  equatorial  cur- 
rent a  lower  percentage.  The  eudiometric  method  was  used  as  a  ^heck 
upon  these  results,  and  gave  a  maximum  of  21.01  x>er  cent,  and  a  mini- 
mum of  20.53  per  cent.  The  proposition  as  to  the  constancy  of  the  con- 
stitQtaon.  of  the  air  is  therefore  untenable;  and  Begnault  suspected 
rightly  when  he  declared  it  deceptive  to  so  accept  the  air  as  a  unit  for 
the  specific  gravity  of  gases. 

The  important  question  now  arises,  What  are  the  variations  in  the  con- 
stitotion  of  the  air,  and  what  their  causes  t  Jolly  believes  that  the  smaller 
percentage  of  oxygen  in  the  equatorial  current  arises  from  the  fact  that 
in  the  tropics  and  subtropics,  in  spite  of  the  greater  vegetation,  the  ox- 
idation exceeds  the  reduction,  while  in  the  Polar  regions  the  contrary 
is  the  case.    (Z.  0.  O.  Jf .,  XIV,  1879,  p.  228.) 

Soret  has  communicated  some  preliminary'  results  from  an  incomplete 
investigation  into  the  law  of  radiation  at  high  temperatures,  which  inves- 
tigation had  as  its  object  to  show  how  far  in  such  cases  the  Dulong-Petit 
law  deviates  from  the  truth.  A  platinum  wire,  measuring  0.31  mil- 
limeters in  diamet^  and  385  millimeters  long,  is,  by  means  of  an  electro- 
dynamic  machine,  heated  to  the  melting  point.  This  machine  is  driven 
by  a  hydraulic  motor  whose  normal  strength  is  4  horse-power,  or  a  work- 
ing foree  of  18,000  kilogrammeters.  Tliis  work  is  equivalent  to  an  in- 
eiease  of  temperature  of  42.3  calories.  If,  now,  we  assume  that  the  whole 
work  in  the  electric  current  is  converted  into  heat  which  is  applied  to 
the  heating  of  the  platinum  wire,  ^hen  the  latter  can  in  one  minute 
leoeive  not  more  than  42.3  calories. 

Bat  on  the  trial  the  platinum  wire  melted  in  a  few  seconds  and  broke 
into  pieces — the  study  of  which  showe  i  that  the  wire  was  melted  through- 
out its  whole  length.  Therefore  the  "urire  had  attained  the  temperature 
of  melting  platinum  in  every  part,  which  temperature  must  have  been 
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at  least  l,700o  C.  The  superficial  area  of  the  wire  at  this  temperatare 
mast  have  been  385  sqaare  millirDeters,  for  which  we  will  use  300  in 
order  to  take  account  of  the  cooling  at  both  its  ends.  If,  now,  we  com- 
pnte  Uie  qaantity  of  heat  in  calories  radiated  from  this  surface  at  this 
temperature,  according  to  the  law  of  Dulong-Petit,  assuming  the  radi- 
ating power  of  polished  platinum  to  be  0.092  according  to  La  Provostaye 
acnd  Desains,  then  we  find  for  the  whole  surface  145.623  calories,  whereas, 
according  to  the  computation  of  the  electro-motive  force,  it  was  im- 
possible that  more  than  42.3  calorie^  could  have  been  delivered.  The 
difference  is  enormous  and  is  equally  so  in  other  cases.  (Z,  0.  O.  Jf., 
XIV,  p.  229.) 

Soret  has  investigated  the  absorption  of  heat  by  the  earth's  atmos- 
phere, and  the  following  review  of  his  measures  is  given  by  Pictet. 
The  apparatus  used  by  Soret  is  very  similar  to  that  subsequently  used 
by  YioUe  in  his  investigations  upon  similar  subjects.  Moreover, 
YioUe  selected  the  dynamic  method  and  Soret  the  static  method  Of  ob- 
servation. Soret  finds  that  the  variable  absorption  that  our  atmosphere 
exerts  upon  the  solar  rays  appears  to  be  a  consequence  of  the  variation 
in  the  quantity  of  aqueous  vapor,  as  well  as  the  variable  quantity  of 
dust,  smoke,  &c.  All  observations  show  plainly  the  iufiuence  of  aqueous 
vapor  upon  the  absorption  of  the  rays  of  heat,  and  other  things  being 
equal  the  absorption  is  greater  in  proportion  as  the  quantity  of  aqueous 
vapor  is  greater.    Thus : 

(a)  In  winter,  when  the  air  is  drier,  tiie  radiation  is  notably  more  in- 
tense than  in  summer  for  an  equal  altitude  of  the  sun.  [VioUe  difters 
from  Soret  in  this  item,  but  Secchi  agrees  with  the  item.] 

{h)  It  we  group  the  observations  made  with  equal  altitudes  of  the 
sun,  according  to  the  degrees  of  humidity  at  the  time  of  observation, 
we  find  the  intensity  of  radiation  greater  the  drier  the  air  is. 

(o)  Frequently  a  greater  intensity  of  radiation  is  shown  with  dry  air 
than  when  with  moister  air  the  atmosphere  is  undeniably  much  purer 
and  more  transparent  * 

(d)  The  maxima  of  the  intensities  of  the  radiation  correspond  ordina- 
rily, especially  in  summer,  to  exceptionally  cold  and  dry  days — ^ibr  in- 
stance, during  or  immediately  after  prevailing  strong  north  winds. 

The  absorbing  influence  of  susi>ended  solid  particles  of  organic  and 
inorganic  matter  is  undoubted.  This  influence  is  felt  over  all  the  rays, 
especially,  however,  over  the  most  refractive. 

The  absorbing  power  of  the  aqueous  vapor  is  felt  especially  by  the  less 
refractive  rays.  The  annual  maxima  occur  most  frequently  early  in 
spring,  for  in  this  time  of  year  all  the  more  favorable  circumstances  are 
united — a  considerable  solar  altitude,  dry  air,  and  a  small  quantity  of 
dust  particles. 

The  radiation  is  more  intense  for  considerable  altitudes  than  near 
the  horizon.  The  maximum  of  the  day  occurs  a  little  before  midday  for 
the  high  altitudes,  while  for  lower  altitudes  it  occurs  somewhat  after 
midday^ 
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For  equal  thicknesses  of  the  atmosphere  penetrated  by  the  rays  the 
radiation  on  high  mountains  is  more  intense  than  on  the  plains,  con- 
trary to  what  Forbes  had  deduced  by  his  own  observations ;  hence,  it 
follows  that  the  lower  stratum  of  air  acts  with  greater  absorbing  power 
than  the  upper  stratum,  as  is  also  explained  by  the  greater  mass  of 
aqueous  yapors,  as  well  as  by  the  greater  accumulation  of  dust  in  the 
lower  portions  of  the  atmosphere.    {Z.  0.  O.  Jf.,  XIV,  p.  312.) 

Beiset,  as  the  mean  of  a  number  of  observations  during  the  years 

1872-^9,  comes  to  the  conclusion  that  the  air  of  the  free  atmosphere 

contains  on  the  average  0.02942  of  one  per  cent  of  volume  of  carbonic 

acid  gas.    The  extreme  variations  of  his  measures  do  not  exceed  0.03. 

(Z.  0.  Q.  Jf.,  XIV,  p.  462.) 

Hasselbarth  and  Fittbogen,  from  observations  in  1874  and  1875,  con- 
dude  the  following  to  be  the  volume  of  carbonic  acid  gas  in  the  air : 


Jannaiy 3. 26 

Febniary ...  3.22 

March 3.41 

April 3.43 

May 3.30 

June 3.31 


July 3.31 

August 3.40 

September.... 3.41 

October 3.34 

I^ovember 3.43 

December 3. 25 


The  largest  variations  in  the  quantity  of  carbonic  acid  are  apparently 
due  to  the  variations  of  the  wind.  An  increase  in  the  wind  is  followed 
by  a. diminution  of  the  carbonic  add.  Bain  usually  causes  a  depretssion, 
but  after  thunder  storm  an  increase  in  the  quantity  is  usually  noticed. 
(Z,  0.  a.  If.,  XIV,  p.  452.) 

Schnltze  has  observed  the  same  property  m  Bostack,  and  the  follow- 
ing  table  shows  the  means  of  his  observations : 


Jauuary 2.90 

February 2.90 

March 2.99 

April 2.97 

May 2.94 

June 2.92 


July 2.90 

August 2.88 

September 2.90 

October 2.95 

November 2.86 

December 2.84 


Tear 


2.91 


(Z.  0.  G.  Jf .,  XIV,  p.  453.) 
J.  L.  Schonn  states  that,  having  obtained  a  very  perfect  prism  from 
Hilger,  in  London,  he  examined  water  and  other  substances  with  refer- 
ence to  their  transmission  of  heat.  The  proportion  in  which  the  ultra- 
violet solar  rays  are  absorbed  by  the  vapor  of  water  in  the  atmosphere 
cannot  be  preliminarily  stated,  because  the  ratio  of  the  intensity  of  the 
sun's  light  of  that  special  kind  to  the  light  of  the  electric  spark  is  un- 
known, but  it  is  still  plain  that  the  absorption  of  the  ultra-violet  is 
caused  by  the  aqueous  vapor.  The  behavior  of  ice  is  entirely  different 
finom  that  of  fluid  water;  with  the  thickest  blocks  of  ice  (six  or  eight 
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inches)  the  extremest  ultra-violet  cadmium  line  is  still  visible.    (Z.  0. 
Q.  M.,  Vol.  XV,  1880,  p.  57.) 

Mari^-Davy  has  published  a  study  upon  the  carbonic  acid  ^ras  con- 
tained in  the  atmosphere  as  observed  at  Montsouris,  1876  to  1879.  The 
annual  means  are  as  follows : 


1876 
J877 
1878 
1878 


Carbonic  aoid 

gM. 


25.9 
27.8 
81.6 
8&.4 


ClaameMof 

the  ftky. 


0.68 
0.58 
a55 
0.60 


It  is  evident  firom  this  that  of  all  the  meteorolo^cal  elements  the 
clearness  of  the  sky  is  one  that  has  a  direct  connection  with  the  quan- 
tity of  GO29  ^^d  that  the  ratio  is  such  that  the  greater  quantity  of  CO^ 
coincides  with  the  least  clearness. 

Again,  by  comparison  with  the  winds,  it  is  found  that  the  southwest 
bring  a  greater,  but  the  northerly  a  smaller,  quantity  of  CO2.  Since 
now  the  clearness  cannot  be  directly  influenced  by  the  presence  of 
GO2,  and  since  GOs  is  perfectly  diaphanous,  like  dry  air,  therefore 
Mari^-Davy  concludes  that  fi*om  the  quantity  of  GOs  we  have  a  means 
of  predicting  the  clearness — that  is  to  say,  the  weather — for  a  long  time 
ahead.    {Z.  O.  O.  If.,  XV,  1881,  p.  135.) 

Gornu  has  shown,  from  his  investigation  into  the  limit  of  the  ultra- 
violet portion  of  the  spectrum  at  different  altitudes  (h)  above  the  horizon, 
that  the  limit  of  visibility  j>f  the  photographic  spectrum,  as  defined  by 
the  length  (;i)  of  the  last  wave  on  tlie  photographic  plate,  is  connected 
with  the  altitude  of  the  sun  by  the  formula 

log  sin  h=mX  +  n 

where  m  and  n  are  two  constants.  For  a  station  whose  altitude  above 
sea-level  is  z  this  formula  becomes 

log  sin  ^  =  m(^ +?)  +  w 

where  g  is  a  constant  whose  value  is  approximately  868.2.  If,  now,  the 
absorbing  power  of  the  atmosphere  is  due  to  any  substance  distributed 
in  the  atmosphere  according  to  an  unknown  function  of  the  altitude, 
then  Gornu  shows  that  theoretically  the  law  of  absorptioh  must  be  a 

logarithmic  function  of  the  form :  m-  =log  Z— log  0.  If,  now,  we  sub- 
stitute in  this  formula  the  value  of  w  =  —  0.048882,  and  g= 808.21,  we 
obtain  5? =17761  x  log  c  —  logZ.  Now  the  hypsometric  formula  is:  z=z 
18336  log  60— log  6,  whence  it  follows  that  the  mass  of  the  absorbing  sub- 
stance is  at  any  given  altitude  proportioned  to  the  height  of  the  barometer, 
and  therefore  has  a  constant  ratio  to  the  mass  of  the  atmosphere  itself. 
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This  resalt  points  directly  to  the  aqneoas  vapor  as  the  principal  ab- 
sorbing substance,  for  the  diminution  of  temperature  of  aqueous  vaix)r 
with  the  altitude  is  expressed  by  Hann's  formula : 

z=esoo  (log/o— log/) 

\Ye  can  then  conclude  that  the  aqueous  vapor  is  not  the  principal 
absorbing  substance  for  the  ultra-violet  rays,  for,  if  we  compute  approxi- 
mately from  the  co-efficients  above  given,  we  Und  the  value  of  q  for  the 
absorption  of  the  air  9  =  896^,  a  value  which  coincides  so  closely  with 
that  derived  from  observations  (868.2),  that  it  proves  the  air  to  be  the 
absorbing  substance  and  not  the  vapor  of  water.  (Z.  0.  0.  IT.,  YoL  XV, 
1880,  p.  444.) 

Mr.  E.  Z.  Moss  has  examined  the  air  of  the  arctic  regions  microscopi- 
cally, and  shows  that  although  its  dust  contains  organic  cells,  yet  there 
is  every  probability  that  these  are  not  such  as  can  give  rise  to  mold, 
putrefiEM^on,  and  disease.    He  finds  the  amount  of  carbonic-acid  gas 
in  the  a^osphere  of  the  arctic  regions  for  three  chemical  determina- 
tions to  be  0.0642,  0.0483,  and  0.0536,  the  average  being  0.0553,  which 
is  decidedly  greater  than  in  the  lower  latitudes.    The  amount  of  moist- 
ure in  the  air  was  also  determined  by  him  by  weighing.    He  found,  for 
instance,  for  a  temx>eratnre — 54.8^  F.  and  a  pressure  of  29.75  inches,  118.2 
liters  of  air  contained  only  0.053  grams  of  water.    {Z.  0.  0.  ilf .,  Vol.  XV, 
1880,  p.  492.) 

Poisseux  has  found  the  following  relative  numbers  for  the  actinometric 

effect  of  solar  rftys  as  observed  at  different  altitudes  in  the  Alps  with 

the  Arago-Davy  conjugate  thermometers: 

Altitude.  Actinic  effect. 

0  meter.  1.00 

830  1.09 

2110  1.19 

•  2828  1.17 

3251  1.76 

3380  1.78 

(Z.  0.  G.  Jf.,  XVI,  1881,  p.  536.) 

Munter  and  Aubin  have  devised  a  new  method  of  determining  the 
quantity  of  carbonic-acid  gas  in  the  air,  and  have  made  a  series  of  reg- 
ular observations  in  Paris  and  its  neighborhood.  They  find  the  volume 
to  be  from  2.88  to  4.22  parts  of  gas  in  10,000  of  air.  The  maxima  occur 
with  cloudy  sky  and  quiet  weather;  the  minima  occur  with  clear  sky 
and  windy  weather;  the  absolute  maxima  occurred  during  heavy  snows 
and  dense  fogs.    {Z.  0.  Q.  Jf.,  XVI,  1881,  p.  54.) 

Armstrong  has  investigated  the  diurnal  variations  and  the  quantity 
of  carbonic-acid  gas  contained  in  the  atmosphere  from  27  mid-day  and 
2$  mid-night  observations,  he  finds  during  the  day  2.9003  volumes  of 
carbonic-acid  gas,  but  during  the  night  3.299  volumes  in  10,000  volumes 
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of  air,  or  an  excess  of  0.34  volames  daring  the  night  This  result  agrees 
with  the  observations  of  Troachot,  Schuize  and  others,  and  is  accredited 
to  the  influence  of  vegetation  which  absorbs  carbonic-acid  gas  daring 
the  day  time.    {Z.  0.  G.  if.,  XVI,  1881,  p.  154.)  ' 

Schlosing  has  investigated  the  action  of  the  ocean  water  as  an  ab- 
sorber and  regulator  of  the  carbonic  acid  gas  in  the  atmosphere.  He 
shows  that  pure  water  in  contact  with  the  mineral  carbonates,  and  an  at- 
mosphere containing  CO2  dissolves  a  certain  quantity  of  bicarbonate 
which  increases  with  the  tension  of  the  COt  in  the  atmosphere  accord- 
ing to  a  mathematical  law.  The  same  is  true  of  sea-water  ia  which 
neutral  alkalies  and  salt  are  contained;  but  a  condition  of  equilibriiim 
as  to  this  chemical  action  is  never  attained,  owing  to  the  movement  of 
currents  and  winds — only  a  tendency  towards  such  is  going  on.  When 
the  air  contains  only  a  little  of  CO2  the  sea  gives  up  some  and  it  de- 
posits neutral  carbonates;  when  the  air  contains  too  much  of  CO2  the 
sea  absorbs  and  forms  bicarbonates.  Thus  the  ocean  acts  as  a  regulator, 
and  so  much  the  better,  inasmuch  as  a  slight  calculation  shows  that  it 
contains  about  ten  times  as  much  OOt  as  the  entire  atmosphere,  which 
latter  may  be  said  to  be  controlled  by  it.  {Z.  0.  0.  M.y  XVI,  1881, 
p.  155.) 

Lecher  and  Pemter  have  contributed  somewhat  to  the  question  of 
the  absorption  of  dark-heat  rays  by  gases  and  vapors.  Since  the  first 
investigations  of  Tyndall,  who  maintained  that  aqueous  vapor  exerted  a 
powerful  absorbing  influence  upon  rays  of  heat,  the  tendency  has  been 
to  diminish  the  estimated  amount  of  this  absorption.  Thus,  for  in- 
stance, the  results  of  the  observations  by  Violle  on  Mont  Blanc  give 
16  per  cent,  as  the  sum  total  by  air  and  moisture  combined  when  a  beam 
of  sunlight  passes  through  2,428  meters  of  air  of  uniform  temperature 
and  pressure,  or  an  absorption  of  0.007  of  1  per  cent,  for  a  thickness  of 
one  meter  of  air.  But  TyndalPs  measure  gave  for  pure  dry  air  a  greater 
absorption  than  this,  so  that  nothing  could  be  left  to  be  attributed  to 
the  action  of  aqueous  vapor.  If,  however,  we  assume  that  pure  air  has 
no  absorption,  and  that  all  that  was  observed  in  the  atmosphere  is  the 
result  of  aqueous  vapor  alone,  even  then  the  figure  given  by  Tyndall — 
namely,  from  4  to  G  per  cent,  for  a  tliickness  of  something  more  than 
one  meter — ^must  be  considered  as  extraordinarily  great  The  experi- 
ments of  Tyndall  were  made  with  heat  rays  of  a  temperature  of  270^  O. 
The  researches  of  Stefan  and  Jacques  show  that  Tyndall's  figures  must 
be  multiplied  by  one-sixth  in  order  to  make  them  applicable  to  radia- 
tion from  the  sun,  for  one  meter  of  atmosphere  should  absorb  0.102  of 
1  per  cent,  of  the  heat  rays  studied  by  Tyndall,  instead  of  the  4  or  6  per 
cent,  actually  observed  by  him.  The  explanation  of  this  great  difier- 
ence  as  now  usually  accepted  is  that  first  given  by  Magnus — namely, 
that  condensing  vapor  adhered  to  the  sides  of  the  apparatus.  The  in- 
vestigations of  Lecher  and  Pemter  entirely  agree  with  this  explanation 
and  seem  to  establish  the  fact  that  aqueous  vapor  proper  has  np  more 
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effect  in  absorbing  rays  of  heat  than  has  pore  dry  air.    (Z.  0.  0.  M.j 
Vol.  XVI,  1881,  p.  37.) 

The  question  of  the  absorption  of  the  solar  heat  by  atmospheric  aqne- 
ons  vapor  has  been  farther  supplemented  by  the  studies  of  Lecher  into 
the  absorption  of  carbonic-acid  gas;  he  finds  that  a  column  1.05°^  long 
at  ordinary  pressures  and  temperatures  absorbs  13  per  cent,  of  the  heat 
that  reaches  the  earth's  suriSEtce  when  the  sun  is  at  its  maximum  height. 
(For  Vienna  this  is  about  70<^  above  the  sun's  horizon.)  This  absorp- 
tion of  the  solar  rays  diminishes  very  rapidly  as  the  sun  sinks  toward 
the  horizon,  whence  it  follows  that  tlie  GOs.  in  the  atmosphere  itself 
absorbs  the  radiation  in  proportion  to  the  length  of  the  path  of  the  ray, 
and  that  the  total  GO2.  in  the  atmosphere  (which  is  equivalent  to  a  layer 
2.4">  thick  at  ordinary  pressures  and  temperatures),  is  sufficient  to  ex- 
plain the  whole  absorption  of  solar  heat,  which  is  about  26  per  cent,  as 
shown  by  PouiUet,  or  40  per  cent,  according  to  Forbes.  {Z.  0.  G.  Zlf., 
XVI,  1881,  p.  271.)  , 

v.— SOLUa  BADIATION  AIH)  TEBBESTBIAL  TEMPEBATUBE. 

In  some  remarks  on^  the  theory  of  the  general  atmospheric  circula- 
tion Hann  says  the  area  of  the  earth's  surJ^EU3e  between  the  equator  and 
3(P  latitude  is  as  great  as  the  entire  remaining  portion  of  the  hemi- 
sphere up  to  the  pole  (2,308  thousand  square  miles  against  2,323  thou- 
sand). The  surface  of  the  zone  between  the  tropics  and  the  45th  parallel 
is  still  considerably  greater  than  that  of  the  entire  area  from  45^  to  the 
X>ole  (1,427  thousand  square  miles  against  1,364  thousand).  The  area 
of  the  zone  from  30  to  40  degrees  alone  is  greater  than  the  entire  cir- 
campolar  region  from  the  pole  to  60^  latitude  (G61  thousand  square 
miles  against  025  thousand).  That  is  to  say,  that  when,  for  instance, 
the  region  from  30^  to  the  equator  receives  in  one  year  an  excess  of  heat 
of  several  degrees,  this  will  bring  about  the  outflow  overhead  of  a  mass 
of  air  that  is  sufficient  t»  uniformly  cover  the  region  fix)m  30^  to  the 
pole. 

If  the  air  in  the  zone  from  the  tropics  to  the  45th  parallel  is  abnormally 
wanned,  then  this  can  have  an  influence  upon  the  temperature  and  tbe 
weather  of  the  entire  portion  of  the  hemisphere  lying  north  thereof  up  to 
the  Pole,  for  the  npi>er  currents  have  only  this  way  to  flow  ofit',  because  the 
gradient  in  the  upper  regions  prescribes  this  path.  If,  therefore,  we  ob- 
serve an  uncommonly  high  barometric  pressure  over  Europe  and  the  con- 
ti^Ous  portions  of  the  Atlantic  Ocean  for  a  long  time  continuously,  then 
the  cause  thereof  is  probably  to  be  found  in  a  previous  excess  of  heat 
communicated  in  lower  latitudes  far  beyond  the  limits  of  the  synoptic 
chart.  Observations  of  atmospheric  pressure  at  high  altitudes  of  the 
snbtropic  and  tropical  zones  will  probably  give  us  important  conclu- 
sions as  to  the  cause  of  the  variable  intensity  of  tbe  upper  currents.  It 
is  just  as  important  to  know  tbe  distribution  of  atmos])beric  pressure  in 
the  upper  regions  of  tbe  air  as  to  know  the  distribution  on  tbe  surface  of 
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the  earth ;  indeed  still  more  important,  since  the  latter  is  generally  con- 
ditioned apon  the  former.  My  present  object  will  be  attained  if  it  gives 
occasion  to  the  more  careful  study  of  the  changes  in  the  weather  and 
the  anomalies  in  our  zone  as  compared  with  the  temperature  conditions 
of  the  lower  latitudes.    {Z.  0.  G.  M.,  XIV.,  1879,  p.  40.) 

The  total  intensity  of  daylight  has  been  investigated  by  Stelling,  who 
has  applied  Boscoe's  photo-chemical  method  of  observation,  depending 
on  the  law  that  the  darkening  upon  chloride  of  silver  paper  is  in  pro- 
I)ortion  to  the  product  of  the  intensity  of  the  li^ht  and  the  duration  of  the 
exposure.  We  take  the  following  abstract  from  a  review  of  his  work 
by  Pemter.  Stelling's  method  of  determining  a  scale  for  measuring 
the  amount  of  the  discoloration  consisted  in  simply  exposing  various 
pieces  of  prepared  paper  to  the  influence  of  the  action  of  daylight  during 
periods  of  time  whose  duration  was  very  acci&ately  determined. 

The  comparison  of  his  own  results  with  those  of  Bunsen  and  Boscoe 
was  accomplished  by  means  of  a  sheet  of  normal  black  that  Stelling 
received  from  Boscoe  himself.  The  coincidence  of  the  normal  black  with 
the  scale  adox)ted  by  Stelling  was  at  the  point  158,  and  this  point  was 
determined  weekly  during  the  entire  series  of  observations  in  order  to 
allow  for  any  change  that  might  take  place  in  the  position  of  the  nor- 
mal point.  In  this  work  freshly  prepared  slips  of  paper  were  always 
entployed,  in  view  of  the  fact  that  Boscoe  had  shown  that  in  nearly  all 
cases  an  irregular  bleaching  of  the  prepared  papers  took  place  daring 
six  or  eight  weeks,  but  that  after  this  time  the  black  tint  remained  un- 
changed for  many  months.  Stelling  finds  that  the  dryness  and  the  age 
have  little  influence,  but  the  method  of  silvering  is  important,  and  that 
the  silvering  must  be  done  immediately  after  the  filtnition.  Stelling's 
practical  application  of  his  results  to  meteorology  relate  especially  to  the 
question,  ^"  What  influence  has  the  cloudiness  upon  the  total  intensity 
of  daylight  t"  To  this  end  he  first  determines  the  intensity  upon  clear 
days,  or  those  on  which  the  cloudiness  does  not  exceed  5  per  cent.  The 
observed  normal  intensity  is  indicated  by  the  following  table  of  obser- 
vations at  St.  Petersburg : 


1874.  Intensity. 

Novembers 0.041 

November  18 0.038 

December  31 0.027 

1875. 

January24 0.038 

February  13 0.082 

March  5 0.113 


1876.  Intensity. 

March  16 0.160 

April  4 0.201 

May2 0.264 

May  19 0.350 

Jnnel 6.446 

June21 0.352 

July  16... 0.306 

July29... 0.257 


The  condition  of  the  sky  is  divided  by  him  into  three  portions,  namely: 
first,  as  partially  cloudy;  second,  sufficiently  cloudy  to  hide  the  sun; 
third,  comi)letely  covered,  uniform  gray  sky. 
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In  the  first  condition,  for  a  cloudiness  of  from  .1  to  .7,  Stelling  con- 

^tides  that  such  partial  cloudiness  exercisfibs  no  perceptible  influence 

xxXfGh  the  intensity.    For  the  second  condition,  the  sky  .9  cloudy  or 

less,  he  finds  that  the  obscuration  of  the)  sun  always  brings  a  lowering 

of  the  intensity,  which  on  the  average  amounts  to  30  per  cent. 

For  the  third  condition,  the  heavens  completely  covered  with  the 

uniform  gray  tint,  he  finds  that  this  condition  lowers  the  intensity  of 

the  sunlight,  on  the  average,  to  less  than  one-half.    In  general,  all  these 

^ea^ares  of  the  effect  of  cloudiness  depend  on  an  unknown  factor, 

^diziely,  the  thickness  and  density  of  the  clouds  themselves.    In  gen- 

^fal^  the  minima  occur  when  fog  or  rain  is  associated  with  the  horizontal 

stratMJLB  clouds. 

Tbe  following  table  shows  the  monthly  maxima  and  minima : 


Honthlj  mudiD*. 

Monthly  minima. 

Dftte. 

Observed 
iatenaity. 

Normal 
intensity. 

Date. 

Observed 
intensity. 

Xormol 
intepsity. 

Vor.  28,1874 
Deo.     3,1874 
Jan.     5, 1875 
Feb.     2,1875 
M«r.  28. 1875 
Apr.  18, 1875 
May  28,1875 
Jnne  15, 1875 
July  80,1875 

0.003 
0.007 
a  Oil 
0.018 
0.038 
0.005 
0.0U 
0.042 
0.040 

0.035 
0.083 
0.029 
0.000 
0.182 
0.220 
0.300 
0.375 

aaeo 

IToT.    2,1874 
Bee.  15,1874 
Jan.   81,1^5 
Feb.  28,1875 
Mar.  10,1875 
Apr.  28.1875 
May  22,1875 
Jnne    1, 1875 
July  24,1875 

0.072 
0.034 
0.000 
0.130 
0.188 
0.2.M 
0.427 
0.440 
0.315 

0.040 
0.030 
0.000 
0.102 
0.100 
0.153 
0.355 
0.412 
0.275 

TUis  table  of  maxima  shows  that  only  in  two  months  did  the  maxi- 

toaiA  occur  on  days  with  perfectly  clear  sky ;  in  all  other  cases  the  sky 

xras  more  or  less  cloudy  and  in  December  completely  covered.    In  the 

cloudy  season  Stelling  frequently  observed  similar  cases  in  which  high 

intensities  occurred  during  cloudy  weather,  a  phenomenon  which  still 

awaits  fatnre  explanation^     The  following  table   shows  the   mean 

intensity  of  the  light  for  each  month  at  St.  Petersburg,  so  far  as  the 

observations  extend : 


1874.  Monthly  mean. 

November 0.035 

December 0.017 

1875. 

January 0.027 

Febroary 0.064 


1875.  Monthly  mean. 

March 0.120 

April 0.163 

May 0.277 

June 0.292 

July 0.227 


It  is  evident  that  the  photochemical  and  the  photometric  methods 
most  be  combined  with  the  thermometric  in  order  to  attain  a  complete 
detennination  of  the  absorption  in  the  earth's  atmosphere.  (Z.  0.  6^. 
if.,  1879,  XIV,  p.  48.) 

TBe  memoir  of  Wiener  on  the  distribution  of  the  solar  radiation  over 
the  earth's  surface,  which  was  published  by  him  in  1876  in  Carlsruhe, 
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has  been  republished,  with  some  modifications,  in  the  Zeitschrift  of  the 
Austrian  Meteorological  Society.  In  some  respect^s  the  author  has 
carried  his  computations  further  than  was  done  by  Meech  in  his  well- 
known  essay  on  the  relative  intensity  of  the  heat  and  light  of  the  sun. 

The  following  table  gives  the  ratio  of  ^ ,  or  the  relative  intensity  of 

^  « 

solar  radiation  at  the  outer  surface  of  the  atmosphere  for  the  entire 
year. 


Relatiye  * 
Latitude.  intensity. 

0 0.30532 

10 3011iJ 

20 28858 

30 26832 

40 24122 


RelatiTB 
Latitude.  intensity, 

50 .  0.20876 

60 17368 

70 14464 

80 13096 

90 12672 


The  relative  intensity  of  the  solar  radiation  is  the  same  for  corre- 
sponding seasons  in  the  north  and  south  hemisphere^  it  is  a  maximum 
for  the  whole  year  at  the  equator  and  a  minimum  at  the  pole;  it  is  a 
maTJmnm  for  the  summer  season  at  latitude  +  24^;  it  is  a  maximum  in 
the  spring  and  autumn  at  the  equator;  during  the  summer  season  it  is 
greater  at  the  poles  than  at  any  other  point  on  the  earth's  surfoce.  (Z. 
0.  Q.  M.y  XIV,  1879,  pp.  113  to  130.) 

Wild  has  publishect  a  general  review  of  our  knowledge  of  the  subject 
of  earth  temperature  in  connection  with  his  publication  of  the  observa- 
tions at  St.  Petersburg  and  Xukuss.  He  detects  some  of  the  errors 
and  fallacies  that  have  hitherto  been  x>ersistently  <liffused  in  the  text- 
books on  meteorology  and  physical  geography.  The  observations  of 
earth  temperatures  made  at  Nukuss  by  Dohrandt  were  for  depths  of 
4.0,  2.Sj  1.6,  0.8,  0.4  meters,  and  the  readings  were  made  daily  at  7  a. 
m.,  1  and  9  p.  m.  Besides  these  a  series  of  hourly  readings  was  made  at 
depths  0.00,  0.05,  0.10,  and  0.20  meters  under  the  surface  of  the  ear^h. 
This  latter  series  is  the  only  complete  one  that  we  i)ossess  at  the  present 
time  for  the  determination  of  the  diurnal  period  in  the  temperature  of 
the  earth. 

Observations  of  the  temperature  of  the  air  were  taken  at  the  same 
time.  With  regard  to  the  daily  period  at  Nukuss,  it  is  found  that  the 
mean  daily  maximum-  of  earth  temperature  at  the  surface  is  nearly  al- 
ways equal  to  that  of  the  atmosphere;  but  the  maxima  are  much  greater 
in  the  earth  than  in  the  atmosphere,  so  that  the  daily  amplitude  is  2} 
times  greater  at  the  earth's  surface  than  in  the  air.  During  the  three 
summer  months  the  mean  temperature  of  the  earth's  sur&ce  was  55^.2 
0.  The  time  of  occurrence  of  the  minimum  of  the  surface  tempera- 
ture coincides  nearly  always  with  sunrise.  Warm  and  dry  soil  is  % 
worse  conductor  of  heat  than  the  cold  damp  soil.  The  influence  of  tem- 
I>eratuTe  and  humidity  upon  the  conducting  power  of  the  earth  was 
shown  in  several  ways,  and  is  one  of  the  remarkable  results  attained  by 
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Professor  Wild.  He  also  shows  that  both  observations  and  theory  con- 
car  in  proving  that  the  ordinary  law 

log  Ajp  =  A  —  B  X  p 

• 

(where  A  jp  expresses  amplitude  of  any  periodical  oscillation  at  the 
depth  jp  under  the  sor&ce  and  A  and  B  are  two  constants)  has  no  appli- 
cation  to  tiie  npper  sorfiace  of  the  earth  or  to  the  daily  oscillations,  but 
is  SQ  approximate  altitude  formula  only  for  greater  depths.  He  gives  the 
most  accurate  combinations  of  hours  for  observations  of  temperature  at 
theearlh's  surface  and  the  corrections  for  the  ordinary  hours  of  observa- 
tion,  7  a.  m.  and  2  and  9  p.  m.  After  a  thorough  discussion  of  the  obser- 
vations made  elsewhere  throagh  the  globe.  Wild  shows  the  incorrectness 
of  BoQSsingault's  conclusion  that  in  the  neighborhood  of  the  Equator, 
under  a  protecting  roof,  the  annual  and  the  daily  variations  in  temper- 
alnie  within  the  earth  disappear  at  a  depth  of  less  than  0.5  meter. 

Even  with  an  annual  change  in  temperature  of  only  1<^.5  G,  and 
with  tlie  largest  value  of  B  at  Nukuss,  the  depth  ji  at  which  the  oscil- 
lation of  temperature  is  only  O.I  of  a  degree  is  about  five  meters;  at 
TreTandrum  the  depth  is  9.6  meters. 

In  general  we  may  say  that  the  stratum  of  earth  whose  temperature 
sensibly  varies  In  the  course  of  the  year  is  in  various  places  rarely  less 
than  6  meters  and  rarely  greater  than  33  meters.  In  general,  Wild 
oonchides  that  the  condition  of  the  outer  surface  of  the  earth  with  re- 
spect to  temperature  can  be  well  presented  by  means  of  the  well-known 
rine  formula  of  Bessel.  If,  now,  the  periodical  changes  in  the  tempera- 
tnte  at  the  surface  penetrate  to  the  lower  depths,  then,  according  to  the 
theory  of  Poisson,  there  should  be  a  gradual  diminution  in  the  atnpli- 
tode  and  change  of  phase  of  the  movement  of  all  the  periodical  terms; 
bnt  the  attempt  to  represent  observations  by  the  strict  theory  of  Pois- 
son is  so  unsatisfactory  as  to  render  the  theory  but  of  little  use  when 
it  is  applied  to  changes  of  short  period,  such  as  a  day  or  a  year,  while 
the  longer  periods  such  as  13  or  18  years  are  fairly  represented. 

The  second  thermal  constant  of  the  earth,  namely,  its  conductibility, 
can  at  present  not  be  satisfactorily  determined,  but  the  constant  ratio 
between  conductibility  and  capacity  for  heat  is  det^mined  with  con- 
sidOTble  accuracy.    (Z.  0.  G.  M.,  XIV,  p.  272.) 

P^ter  gives  a  comparison  of  the  methods  of  measuring  the  chem- 
ical intensity  of  the  light.  These  methods,  so  far  as  they  have  yet  been 
pzoposed,  are  as  follows: 

Fbrst.  Bunsen  and  Boscoe's  chlorine  and  hydrogen  photometer. 

Second.  Bunsen  and  Boscoe's  photographic  actinometer,  which  meas- 
ures the  chemical  intensity  by  the  blackening  of  chloride  of  silver  paper. 

Third.  Marchand's  photantitypimeter.  (This  awkward  name  is  given 
hj  Harchand  himself,  based  on  the'  Greek  avrcruma.)  The  principle  of 
his  apparatus  consists  in  the  determination  of  the  quantity  of  carbonic 
scid  eliminated  from  a  mixture  of  chloride  of  iron  and  oxalic  acid 
exposed  to  the  influence  of  light. 
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Fourth.  Vogel's  chemical  photometer.  This  was  especially  designc 
for  the  use  of  the  photographer,  and  requires  considerable  farther  stud 
before  it  can  be  used  for  accurate  scientific  purposes.  The  measun 
ments  are  based  essentially  upon  the  action  of  light  upon  sensiti\ 
chrome  paper.  * 

Fifth.  Draper's  tithonometer.  This  was  the  first  attempt  to  measm 
the  chemical  intensity  of  light,  and  it^  principle  is  similar  to  that  < 
Bunsen  and  Boscoe's  chlorhydrogen,  but  it  could  not  yield  accural 

results. 

« 

Sixth.  BecquerePs  electro-chemical  actinometer.  This  consists  of 
jar  of  water,  in  which  two  silver  plates  are  immersed,  which  are  co^ 
ered  with  equally  thick  layers  of  violet  silver  chloride.  A  conductiD 
wire  connects  them,  and  a  delicate  electric  galvanometer  is  introduce 
into  the  current.  If  these  plates  are  exposed  to  the  light  the  needles 
the  galvanometer  shows  the  existence  of  an  electric  cnrrent.  After 
careful  discussion  of  the  relative  merits  of  these  methods  Pemter  sho^ 
that  the  total  chemical  intensity  can,  in  no  case,  be  measured  absolotel; 
so  long  as  the  apparatus  takes  account  of  only  one  portion  of  the  spe 
trum,  since  it  is  now  known  that  all  the  rays  of  the  spectrum  have  chen 
leal  effects,  provided  they  fall  upon  the  proper  substances.  Keeping  th 
in  view,  as  well  as  on  account  of  its  convenience,  Pemter  maintains  thi 
the  photographic  actinometer  is  the  least  objectionable  instrament,  an 
has,  in  fact,  a  great  advantage  over  the  others,  in  that  no  absorbin 
glass  or  other  substance  intervenes  between  the  source  of  light  and  tt 
sensitive  paper.  He  earnestly  recommends,  therefore,  that  for  ftitni 
observations  in  meteorology,  when  the  obgect  is  to  determine  the  reli 
tive  'intensity  of  the  sunlight  at  given  moments,  the  photograph' 
actinometer  be  employed,  as  the  chemical  preparations  are  easy  to  mak* 
the  manipulations  are  soon  acquired,  the  observations  require  but  a  vei 
short  time,  and  the  apparatus  is  so  portable  as  to  be  available  o 
scientific  expeditions.  On  the  other  hand,  if  the  object  is  to  determii 
the  sum  total  of  the  action  of  sunlight  during  the  day  or  other  interva 
then  the  photantitypimeter  of  Marchand  has  the  advantage,  in  case  tl 
preparation  of  chloride  of  iron  is  intrusted  to  skillful  hands.  (Z.  O.  ( 
Jf.,  XIV,  p.  254.^ 

Having  given  this  general  review  of  the  methods  adopted  by  invest 
gators,  Pemter  details  the  results  attained  hitherto  in  the  pboto-chemic; 
measurement  of  sunlight.  Bunsen  and  Boscoe,  with  their  chlorhydp 
gen  photometer,  found  that  the  chemical  intensity  of  diffuse  dayligl 
(H)  is  represented  by  the  following  formula : 

H  =  2.776  +  80.849  cos  f  —  45.996  cos  V 

But  for  the  chemical  intensity  (J)  of  the  direct  sunhght  falling  pe 
pendicularly  upon  the  sensitive  plate,  they  found  an  exponential  fon 
ula  which,  multiplied  by  cos  ^,  gives  the  intensity  (S)  upon  a  horizont 
area  at  the  surface  of  the  earth,  and  which  is  approximately  as  follow 
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S  s:  31.99  COS  V  +  ^7*6  oos  V  —  2^7  oos  V 

In  this  formala  ^  is  the  zenith  distance  of  the  sun,  and  the  constants 
Uiemsdres  refer  to  a  onit  of  light,  of  which  each  corresponds  to  the 
development  of  0.111  units  of  hydrochloric  acid  per  minute  per  square 
centimeter. 

The  sum  total  H+S  represents  the  chemical  intensity  of  all  the  day- 
light which  fiBklls  upon  a  horizontal  element  of  the  earth's  surface,  and 
fhb,  according  to  Badan,  can  be  Mrly  well  represented  by  the  formula : 

H  +  8=s;U  +  0.636x»  +  0.05776A»-- 0.00048*' 

where  h  r^resents  the  altitude  of  the  sun,  or  90^ — ^.  lliese  results 
of  Bansen  and  Boscoe  may  be  compared  with  measures  made  by  means 
of  photantitypimeter  of  Marchand,  which  instrument  is  especially 
designed  to  give  the  normal  changes  of  the  chemical  intensity  of  the 
total  daylight  Unfortunately  the  observations  made  by  Marchand  at 
F6aunp,  on  the  coast  of  France,  49^  45'  north  latitude,  suffered  from 
the  frequency  of  cloud  and  haze .  But  they  show  that  the  maximum  at 
Ftounp  occurred  decidedly  after  midday,  and  that  between  10  a.  m. 
Hid  noon  the  chemical  intensity  experienced  a  decided  diminution,  while 
tte  symmetry  of  the  morning  and  afternoon  observations  is  such  that 
tiwchemical  intensity  is  decidedly  greater  in  the  afternoon  than  the 
moniiiig.  In  all  these  respects,  therefore,  Marchand's  results  are  op- 
posed to  those  given  by  Bunsen  and  Boscoe.  But  the  differences  may 
be  due,  among  other  things,  t»  the  local  peculiarities  of  stations.  If 
]H)w  we  compare  Bunsen  and  Boscoe's  results  with  those  obtained  by 
OMQsof  the  photographic  actinometer,  we  find  (1)  that  the  latter  show 
tte  normal  chemical  intensity  of  total  daylight  to  be  a  function  of  the 
dtitade  of  the  sun,  and  represented  by  the  equation  Jh=:  Jo  +  a^* 
(2).  The  maximnm  occurs  at  midday  and  the  same  intensity  prevails 
for  the  same  altitude  before  and  after  noon.  (3)  The  constants  in  the 
equation  just  gi^en  change  for  every  locality  and  for  the  same  locality 
eveiy  day.  These  constants  are  functions  of  atmospheric  moisture  and 
vhatover  affects  the  clearness  of  the  air. 

These  are  now  to  be  compared  with  those  deduced  from  observations 
made  by  Boscoe  and  Thorpe,  in  August,  1865,  near  Lisbon,  Portugal. 
IHuing  fifteen  days  of  normal  clearness  their  observations  show  that 
the  normal  intensity  at  Lisbon  during  the  course  of  the  day  can  be  fairly 
icpiesented  by  an  equation  whose  form  is  J]^  =  Jo  +  ahy  but  the  after- 
iM)on  shows  a  sensible  diminution  of  the  chemical  intensity  at  about  2 
P*  m. ;  were  i),  not  for  this  break  at  2  p.  m.  it  would  be  of  the  same  form 
as  for  the  morning,  having,  however,  very  different  constants. 

Observations  were  also  made  by  Boscoe,  in  December,  1870,  at  Gat- 
>oia  in  Spain,  but  embraced  only  three  complete  days.  From  these  it 
v^ssnlts  that  the  maximum  of  chemical  intensity  occurs  at  about  11  a.  m» 
8.  Mis.  109 18 
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At  noon  and  dnring  the  afternoon  notable  diminntions  cf  the  chemics 
intensities  occnr;  so  for  eqnal  solar  altitudes  the  intensity  before  noo: 
is  greater  than  in  the  afternoon. 

From  all  these  observations  it  follows  that  the  diurnal  change  i 
chemical  intensity  is  as  complicated  a  fiinction  of  the  solar  altitude  a 
is  the  change  in  atmospheric  moisture,  transparency,  &c. 

It  is  almost  certain  that  the  intensity  is  directly  and  principally  d< 
pendent  upon  the  variation  of  the  hygrometric  condition. 

Knowing  the  normal  daily  curve  of  chemical  intensity  we  easily  con 
pute  the  annual  onrvCi  and  the  variation  with  latitude.  In  this  respec 
Pernter  compares  the  observations  of  Bunsen  and  Koscoe,  Marchanc 
who  observed  daily  for  four  years,  and  those  at  Kew  and  Greenwicl 
and  Southern  Europe,  and  finally  Par^  in  Brazil.  The  following  tabl 
gives  a  series  of  relative  numbers  as  observed  by  Marchand : 


Montlu. 


JanxiMy 

Pebmary 

Haroh 

April 

lliy 

June 

Jnly 

Aueast 

September 

October  

November 

December.^ 

Ammalmean. 


iseo. 

1870. 

187L 

1.17 

2.87 

L71 

2.85 

3.8« 

4.10 

1.67 

4.21 

10.10 

7.82 

10.01 

14.10 

12.27 

20.00 

21.42 

21.51 

22.83 

17.05 

21.43 

10.42 

21.67 

17.76 

10.83 

20.74 

18.82 

ia82 

1L76 

e.46 

7.88 

6.20 

2.35 

8.35 

a  18 

1.09 

1.70 

L58 

0.10 

1L70 

11.15 

2.11 

6.52 

0.76 

15.36 

17.85 

23.27 

23.28 

17.41 

12.21 

17.10 

2.78 

LOO 


11.56 


Mean. 


LI 

8.1 

6.^ 

14.  ( 

1&: 

2LI 
8L' 

1&] 

111 

6.1 

2.] 

L' 


mi 


We  now  come  to  the  question  of  the  ratio  of  the  intensities  of  the  difEus 
daylight  and  the  direct  sunlight  The  results  of  observation  by  Bunse 
and  Boscoe  on  the  separate  values  of  these  intensities  are  expressed  i 
the  equations  for  H  and  3  above  giveu,  and  according  to  which  th 
following  table  is  computed : 


Altitade. 

H. 

S. 

0 

8.1 

0.0 

10 

15.1 

0.5 

20 

27.7 

0.5 

80 

3L7 

80.1 

40 

86.1 

66.0 

60 

38.1 

82.2 

60 

80.1 

105.4 

70 

80.6 

123.8 

80 

80.7 

184.6 

00 

80.7 

18&4 

From  this  table  we  see  in  a  striking  manner  that  up  to  an  altitude  ( 
1(P  the  chemical  intensity  of  direct  sunlight  is  inappreciable,  a  resul 
that  is  abundantly  confirmed  by  more  recent  observations,  and  yc 
direct  photometric  measures  of  the  ratio  between  the  intensities  H  an 
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S  show  that  even  at  zero  degrees  altitade  the  optical  intensity  of 
direct  sunlight  is  much  greater  than  the  optical  intensity  of  diff*U8e 
light  It  does  not  follow  from  this  that  the  chemical  intensities  have 
no  relation  to  the  optical,  for  the  chemically  active  rays  are  almost  en- 
tirely absorbed  in  the  atmosphere  when  the  sun  is  low ;  and  we  must 
coDclnde  that  the  optical  and  chemical  intensities  of  the  sunlight  vary 
differently  with  the  solsir  altitude.  Again,  this  table  shows  us  that  up 
to  a  considerable  altitude,  say  31^,  the  chemical  intensity  of  diffuse  day- 
light is  greater  than  that  of  direct  sunlight.  This  result  is  confirmed 
by  the  observations  of  the  photographic  actinometer.  We  here  per- 
ceive another  beneficial  influence  of  our  atmosphere  similar  to  that 
experienced  in  the  case  of  heat  and  light. 

In  northern  regions  where  the  altitude  of  the  sun  never  exceeds  about 
3(P,  the  chemical  intensity  of  the  direct  sunlight  will  have  too  feeble  an 
effect;  and  the  effect  of  diffused  light  compensates  for  this.  Thus  at  St. 
Petersburg  at  the  time  of  equinoxes  the  chemical  intensity  of  diffuse 
daylight  is  twice  as  great  as  that  of  direct  sunlight,  and  at  Melville 
Island  it  is  ten  times  as  great. 

The  preceding  data  give  us  the  means  of  computing  approximately 
the  total  amount  of  absorption  that  must  take  place  in  the  atmosphere 
of  the  earth,  and  it  results  that  an  intensity  of  35.3  units  at  the  outer 
surface  of  the  atmosphere  becomes  20.0  at  the  earth's  surface.  This  im- 
mense absorption  is  surprising  and  is  unequally  divided  between  the 
Tarioos  jiortions  of  the  spectrum.  The  chemical  end  loses  about  one- 
third;  and  the  warm  rays  of  the  spectrum  lose  about  three-fourths  of 
tteir  original  intensity. 

The  influence  of  the  cloudiness  is  in  every  respect  the  most  disturb- 
ing. This  has  been  studied  by  Stelling,  who  concludes  that  the  influence 
of  a  partial  cloudiness  is  now  to  raise  and  then  to  lower  the  absorption. 
Second,  the  influence  of  partial  cloudiness,  if  the  sun  is  behind  clouds,  is 
ahnost  always  without  exception  a  depression,  and  on  the  average  about 
30  per  cent.  Third,  the  influence  of  a  completely  covered  uniform  gray 
sky  is  still  more  depressing;  it  lowers  the  normal  intensity  on  the 
average  by  more  than  one-half.    (Z.  0.  G.  Jtf.,  XIV,  pp.  401  to  426.) 

In  an  essay  on  the  ripening  of  fruits.  Levy  investigates  the  manner 
m  which  the  insolation  affects  the  development  of  the  plants.  It  is  evi- 
dent that  we  must  not  only  from  agricultural  reasons,  but  also  in  the 
general  interest  of  the  science  in  the  future,  lay  more  stress  on  the  inso- 
lation observations;  but  whether  the  AragoDavy  instrument  is  to  be 
^opted  as  sufficiently  safe  cannot  be  decided  here.  It  must  be  decided 
tetof  all  what  rays  of  the  solar  spectrum  produce  these  chemical  effects, 
vA  in  case  these  are  not  the  brightest,  then  this  actinometer  does  not 
measiure  the  heat  they  send ;  but  it  does  serve  excellently  as  a  photo- 
chemical method.    (Z.  0.  G.  Jlf.,  Vol.  XV,  1880,  p.  30.) 

Whipple  has  discussed  the  measurements  of  relative  durations  of  sun- 
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shine  as  recorded  by  means  of  the  Campbell  sunshine  recorder  at  C 
wich  and  Kew.  Inasmuch  as  Kew  is  west  while  Greenwich  is  t 
east  of  the  principal  portion  of  London,  the  records  show  esi>ecial 
local  influence  of  the  smoke  and  dust  of  the  city.  Thus  the  mean 
duration  of  sunshine  for  each  direction  of  the  wind  is  shown  by  tl 
lowing  table: 


Wind. 

Graenwioh. 

Kew. 

N 

2.5 
2.9 
5.7 
8.6 
2.6 
3.8 
8.8 
2.0 
8.0 

8.5 
8.3 
4.6 

2.3 
2.8 
4.1 
4.8 
8.9 
8.0 

NB 

B 

SB 

8 

SW 

W 

NW 

Y«riAbIe.... 

{Z.  0.  G.  Jf.,  XV,  1880,  p.  1 

Both,  in  a  study  upon  the  distribution  of  solar  radiation  aa 
possibility  oT  a  difference  in  the  temperature  of  the  northern  and  i 
em  hemispheres  in  consequence  of  the  position  of  the  earth  in  t 
has  from  the  elements  of  the  planetary  systems  deduced  the  abi 
values  of  the  quantities  of  heat  received  by  the  whole  x)lanetar7  g 
or  by  a  given  portion  of  surface,  while  the  planet  moves  about  tl 
according  to  Kepler's  laws.  The  angle  of  iucidence  from  th 
remaining  invariable  while  the  radius  of  the  orbit  describes  a  c< 
amgle.  Let  W  be  tbe  quantity  of  heat ;  S  the  quantity  of  heat 
the  same  surface  would  receive  in  the  same  time  from  the  sun  £ 
the  unit's  distance;  A  the  attractive  force  of  the  sun  at  the  unit 
tance;  p  the  perimeter  of  the  orbit ;  <pq  and  tpij  the  first  and  last  vs 
the  true  anomaly;  then  we  have 

W=t  ^(^ — 9i) 
y/  Ap 

(Z.  0.  G.  M.J  Vol.  XV,  1880,  p.  3 
Supan  has  sought  to  introduce  a  new  distribution  of  the  earth's  si 
according  to  the  relative  temperatures.  In  order  to  define  thcdsc 
X)eratures  with  alL  deflniteness,  he  seeks  a  new  construction  o 
isotherms  based  on  the  temperature  determinations  at  present  avai 
His  new  annual  isotherms  are  a  valuable  contribution.  (Z.  0.  * 
Vol.  XV,  1880,  p.  324.) 

Prof.  0.  Martins,  of  Montpellier,  who  was  appointed  director  i 
botanical  gardens  of  that  place  in  1851,  immediately  began  a  new 
of  meteorological  observations  in  continuation  of  those  that  have 
made  there  ever  since  1706.  The  botanical  garden  is  about  8*  ftt3 
ocean,  and  about  68™  above  the  sea,  in  latitude  43^  37'.  The  foil- 
table  gives  the  temperature  of  the  air  as  observed  at  an  altitude  < 
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above  the  soO,  and  29*^  above  the  sea,  and  also  the  temperature  of  the 
spring  water: 


Koath. 


Decembw 
January.. 
February. 
Mvoh.... 

AprU 

Hay 

June 

July 

Anxnst... 
September 
October... 
NoTember 

Annual.... 


Hean  tem- 
perature 
of  air. 


DtgreeiO. 

4.9 

S.9 

as 

13.1 
16.7 
20.8 
28.9 
22.0 
1&8 
14.1 
&5 


Meaatem- 
perature 
ofrorinc 
water. 


D§gree»0. 

12.8 

1L5 

1L2     J 

1L4 

1L8 

12.12 

12.8 
.    18.7 

14.9 

14i« 

18.1 

18.5 


18.4 


12.8 


For  the^temperatore  of  the  earth  we  must  refer  to  the  original  memoir 
pablished  by  the  Academy  of  Sciences,  Montpellier,  Vol.  IX.  In  winter 
and  spring  the  plateaus  of  the  Avenues,  which  rise  to  an  altitude  of 
2y500  feet,  are  covered  with  snow,  and  the  northwest  mistral  precipi- 
tates itself  with  great  force  firom  these  down  upon  the  warm  lowlands 
to  the  southward.  At  this  time  the  atmosphere  at  Montpellier  is  very 
diy,  and  of  wonderful  clearness.  This  favors  the  radiation  at  night,  and 
the  insolation  by  daytime  thereby  increasing  the  magnitude  of  the  daily 
variations  of  temperature.  The  mistral  occurs  most  frequently  in  the 
qning-time,  and  these  beautiful  days  are  known  as  the  <^  cavalier."  In 
the  summer-time  the  plateaus  are  greatly  warmed  up,  and  the  mistral 
looes  its  force  and  frequency.  In  the  autumn  the  temperature  is  most 
muform,  and  the  mistral  least  frequent.  The  intensity  of  the  mistral  has 
a  well-marked  diurnal  period;  it  increases  as  the  sun  approaches  the 
mmdian  in  proportion  as  the  sea-shore  is  warmed  up.  It  ceases  during 
the  night-time  to  begin  again  about  9  a.  m.  (Z.  0.  6.  Jf .,  Vol.  XV, 
1880,  p.  455.) 

IC^en  has  studied  the  observations  of  temperature  of  118  years  at 
8t  Petersburg,  being  nearly  the  whole  of  the  interval  1743  to  1875*. 
Among  his  results  we  find  the  following:  The  coldest  day  of  the  normal 
}eir  was  January  24;  temperature,  —  9.7^;  the  warmest  day  was  July 
8,.+70.9Oj  the  mean  temperature  of  the  year  is  +3.72o,  which  is  the 
ttme  as  the  mean  temperature  of  April  23  and  October  21.  The  vari- 
M&ty  of  the  daily  temperature  is  such  that  in  winter  2,300  years,  but 
in  August  380  years,  of  observation  would  be  required  to  obtain  daily 
Mms,  whose  probable  error  is  ±  O.l©  C.  The  mean  departure  of  daily 
imns  from  the  annual  average  is  greatest  for  January  20  (6.23^  G) ;  the 
least  is  fiw  August  28  (2.13^  0).  The  greatest  absolute  variation  for 
»y  one  day  is  from  -f  5.2^  on  January  4, 1771,  to  —  37.4o  January  4, 
1814.  The  coldest  January  occurred  in  1814,  and  the  warmest  in  1866. 
(  The  coldest  July  occurred  in  1878,  and  the  warmest  in  1757.  The  cpldest 
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year  (1.15o)  was  1819 ;  the  warmest  (6.250)  was  1826.  (Z.  0.  O.  M.j  XV 
1881,  p.  492.) 

Dr.  F.  M.  Stapff,  geologist  of  the  St.  Gothard  railroad,  has  discnsse 
the  observations  of  the  temperature  of  the  earth  made  by  Forman  in  tl 
Comstock  lode,  Kevada.  He  finds  that  below  1,600  feet  the  rate  of  ii 
crease  of  temperatore  begins  to  diminish,  and  that,  as  we  cannot  safe! 
extraix)late,  therefore  no  conclasion  can  be  drawn  as  to  temperatures  i 
greater  depths  in  the  earth  than  about  2,000  feet.  As  the  result  of  yea 
of  experience  in  measuring  temperatures  of  stone,  Stapff  estimates  th] 
it  would  be  impossible  by  direct  observation  to  decide  the  questic 
whether  or  no  temperatures  increase  in  the  interior  of  the  earth. 

The  delicacy  of  the  temperature  changes,  the  unavoidable  disturbanci 
from  the  drill,  and  the  irregularities  due  to  streams  of  water  are  onl 
to  be  overcome  by  persistent  study  of  the  various  sources  of  error. 

In  the  second  communication  Stapff  gives  a  new  formula,  and  sho^ 
that  the  computejiJ  temperatures  of  the  air  at  the  surface,  as  observe 
for  twelve  years,  agrees  with  that  computed  from  the  observed  ten 
peratures  within  the  mines.    (Z.  0.  O.  AT.,  XYI,  1881,  pp.  414  and  5  IS 

Buys  Ballot  has  published  (Archives  Neulandaises,  Tome  XY)  a 
exhaustive  memoir  on  the  annual  periodicity  and  variability  of  tempe 
ature  of  Europe.  By  combining  three  days  into  one  triad  and  tlin 
such  triads  into  a  series  of  nine  days'  means,  he  studies  the  perturb: 
tions  in  the  regular  annual  temperature  curves.  By  subtracting  tl 
means  of  two  triads  ten  days  apart  and  dividing  by  10  he  obtains  tl 
average  rate  of  change  of  temperature  for  all  portions  of  the  year,  au 
the  average  of  these  ten-day  changes  at  seventeen  places,  for  which  lor 
series  of  observations  are  available,  gives  him  an  expression  for  tl 
normal  average  periodicity  of  temperature  in  Europe,  independent  • 
local  disturbances,  which  latter  can  then  be  determined.  In  referent 
to  the  variability  of  temperature.  Buys  Ballot  attempts  to  properly  re; 
resent,  first,  the  daily  variation^  second,  the  uncertainty  of  the  tempe 
ature  of  any  day  of  the  mouth  or  year;  third,  the  magnitude  of  ineqm 
ities  of  long  periods.  Very  interesting  are  his  tables  showing  the  te 
dency  of  the  weather  to  repeat  itself  in  successive  months ;  thus,  if  tl 
tendency  to  repetition  is  a  mere  matter  of  chance,  then  the  chance  th 
out  of  374  months  six  successive  months  should  have  the  same  chara 
ter,  namely,  warmer  or  colder,  then  the  average  would  be  uVr?  M  giyi 
in  the  second  column  of  the  following  table,  whereas  the  observi 
number  of  such  months  is  36,  as  given  in  the  third  column: 

Snccessive  months.  Probability.  Observed. 

2  187  211 

3  ^94  128 

4  47  81 

5  23  52 

6  12  36 

7  6  25 

8  3  17 
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SnooeaBiTe  niontha. 

PiobabiUty. 

Obeeired. 

9 

2 

11 

10 

1 

9 

11 

0 

7 

12 

0 

5 

13 

0 

3 

14 

0 

2 

16 

0 

1 

{Z.  0.  6.  if.,  XVI,  1881,  p.  404.) 

A.  Mtittxich  has  published  and  discussed  the  observations  of  earth 
temperatares  at  the  Prussian  forest  stations.  The  bi-hourly  observa- 
tions for  fourteen  days  at  the  central  station  give  a  means  of  reducing 
iregnlar  observations  at  8  a.  m.,  1  and  2  p.  m.  to  normal  means.  The 
MowiDg  table  shows  the  temperatures  in  the  open  fields  and  in  shady 
forests  in  (C)  degrees: 


Fields. 

Forests. 

Min. 

Max. 

Bange. 

Min. 

M^T 

Bange. 

Alp 

12.40 
15.06 
17.20 
16.65 
15.76 

22.68 
22.60 
22.08 
18.16 
15.82 

10.28 

11.62 

6.78 

LOO 

L17 

13.00 
14.28 
14.80 
14.78 
13.16 

2L80 
20.80 
17.43 
15.61 
13.22 

aso 

6.67 
2.63 
0.88 
0.07 

Depth,  0. 02 ■.... 
Depth,  0.16     .... 
Depth,0.86     .... 
Depth,0.00     .... 

(Z.  0.  O.  M.y  XVI,  1881,  p.  268.) 

Wild  has  completed  the  great  work  on  temperature  in  Bussia,  of 
which  the  first  volume  in  1878.  He  has  corrected  and  discussed  all  im- 
portaot  temperature  records  relating  to  the  Bussian  Empire,  and  the 
magniflcent  charts  showing  monthly  isotherms  and  isoabnormals  for 
Boiope  and  Asia  make  a  profound  impression  upon  the  reader.  In  the 
coDstmction  of  these  charts  the  various  series  are  reduced  to  a  nearly 
QDiform  series  of  normal  years.  Beductions  to  sea-level  are  also  intro- 
duced, based  upon  the  following  table,  which  is  derived  especially  from 
observations  in  the  Caucasus : 

Rate  of  temperature  diminution  for  each  100  meters  of  ascent 


Month.  Rate. 

December 0. 25 

Jannarj' 0. 36 

Febraary 0. 43 

March 0.48 

April 0.56 

May 0.58 

0.61 


C. 


Month.  Bate. 

July 0.69  0. 

August 0*60 

September 0. 53 

October 0.46 

November , 0. 21 

Year 0. 47 

(Z.  0.  G.  3f.,  XVI,  p.  217.) 
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Dr.  Aagastin  has  published  an  elaborate  study  npon  the  self-recorded 
temperatures  at  Prague  during  the  interval  1840  to  1877.  The  follow 
ing  extract  shows  the  direct  influence  of  insolation  and  of  cloudiness: 


Month. 


Jan 

Fob 

Mar. ... 
A.pr.  ... 
May.... 

June 

July  — 
Ang.... 
Sept.... 

Oct 

Not.... 
Year.... 


846  wholly  clear  days. 


B 


II 


S 


•  5,7 

-as 

-  S.4 

-2.7 

9.4 

IS.  8 

19.8 

22.0 

2L5 

16.6 

0.2 

0.0 

&1 


S.2 

6.6 

7.2 

9.5 

12.5 

12.8 

U.5 

ILO 

12.2 

12.0 

10.8 

5.9 

0.6 


A.  fll. 


10 
20 
20 
6  10 
0  0 
SO 
0 


.m. 


IS 


5 
S 
5 
5 

0  10 
625 
7  10 
625 


A.  tA. 

2  30  p.m. 

40 

50 

57 

15 
9 

15 
8  35 
820 
5 

40 

80 


2 
2 
2 
8 
8 
8 


8 
2 
2 


260 


2,279oloiid7daja. 


I 

i 


I 


o 

-  0.8 

-  1.1 
■  0.6 

8.2 

7.5 

11.9 

15.0 

16.5 

16.0 

18.2 

&9 

8.5 

&0 


§4 


&■ 


o 

L2 
1.4 
2.8 
8.0 
4.0 
4.1 
4.0 
4.4 
8.7 
3.7 
8.1 
1.0 
8.1 


A.  fA. 

7  Oi 
6  80 
S 
6 
50 
40 
40 
50 
40 
0 
50 
23 
58 


m. 


A.  fA. 

2  Op. 
2  0 
2  15 
2  15 
220 
240 
2  80 
2  50 
240 
2  80 
2  10 
2  30 
223 


(Z.  0.  G.  M.,  XVI,  1881,  p.  168.) 
O.  Jesse,  of  Steglitz,  has  investigated  the  diurnal  variations  of  tem- 
perature on  dear  days  at  Hamburg.  His  results  are  based  upon  the 
records  of  the  self-registering  thermometer  for  three  years  at  the  Deutsch 
Seewarte.  He  selected  only  very  clear  days  and  those  on  which  the 
temperature  at  the  end  of  a  twenty-four  hour  period  agreed  within  one 
degree  centigrade  of  that  of  the  beginning,  hoping  thereby  to  deduce  a 
simple  relation  between  temperature  and  the  altitude  of  tiie  sun.  The 
months  October,  November,  and  December  were  too  cloudy  to  afford 
any  proper  data.  His  resulting  equation  gives  the  departure  (w)  for 
any  hour  (x)  from  the  mean  temperature  of  any  day  of  the  year  on  which 
tiie  sun's  altitude  above  the  horizon  at  noon  is  A,  and  it  reads  as  follows: 

Jt(7=(5o.  4  sin  h)  sin  X— (lo.83)  cos  X 

•  +  (00.70  sin  h  —  0.49  cos  h)  sin  2X. 

+  (10.28  sin  h  — 1.61  cos  h)  cos  2X. 

The  departure  of  the  computed  from  the  observed  values  «hows  traces 
of  periodicity  that  are  as  yet  unexplained.  (Z.  0.  (?.  Jf.,  1881,  XVI, 
p.  96.) 

Billwiller,  of  Zurich,  has  studied  the  vertical  distribution  of  tempera- 
ture in  the  atmosphere  within  areas  of  high  barometer  and  relatively 
clear  weather.  He  shows  that  the  so-called  anomaly,  by  reason  of  which 
the  air  sometimes  grows  warmer  as  we  ascend,  or,  more  properly,  the 
layers  of  cold  air  lie  quietly  below  the  warm  air,  is  due  to  terrestrial 
radiation,  and  is  a  characteristic  of  areas  of  high  pressure;  also,  that 
this  condition  occurs  in  summer  as  well  as  winter,  and  tends  to  main- 
tain the  permanence  of  '^high  areas"  in  proportion  to  the  increasing 
length  of  the  night-time  relative  to  the  day-time )  also,  that  the  areas 
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^-f,  barometric  maxima  are  reinforced  when  over  the  land  as  compared 
p^th  the  sea.  He  traces  the  nightly  flow  of  cool  air  down  moantain 
^opes  and  its  accomnlation  in  vaUeys,  its  warming  by  compression  and 
-^S  formation  of  dew,  its  cooling  by  radiation,  and  its  contraction  by 
^4:K>ling,  and  deduces  the  resulting  influence  of  all  tiiis  upon  the  diurnal 
^dctoations  of  barometric  pressure.  (Z.  0.  G.  if.,  Vol.  XVI,  1881,  p.  94.) 
Supan,  in  an  extensive  memoir  on  the  annual  variations  of  heat  on  the 
earth's  sur£Eu^,  says:  In  general  the  annual  variation  increases  from  the 

equator  towards  the  poles,  and  from  the  coast  line  towards  the  interior. 

If  T^e  determine  the  mean  annual  variability  for  the  different  latitudes, 

we  And  the  following  values : 

Latitude.    Annual  yariability. 


70°  N. 

35.6 

BOON. 

31.1 

50  N. 

25.4 

40*  N. 

19.2 

30  N. 

12.4 

20  N. 

8.4 

1.0 

3.7 

.0 

1.3 

10°  S. 

2.9 

20°  8. 

6.0 

30° 

8.1 

W> 

8.8 

[Z.  0.  G.  if.,  Vol.  XVI,  1881,  p.  38.) 
Pemter  has  studied  the  distribution  of  sunshine  as  recorded  since 
April,  1880,  by  means  of  the  sunshine-recorder  invented  by  Campbell, 
and  consisting  of  a  glass  lens,  by  means  of  which  the  concentrated  sun's 
r^jB  fall  upon  and  bum  into  a  paper  strip.  On  account  of  the  import- 
ance of  a  better  knowledge  of  the  duration  of  sunshine,  it  is  to  be  hoped 
that  similar  cheap  and  simple  registers  shall  bo  kept  at  numerous  sta- 
tioQs  throughout  the  world.  The'  following  table  shows  the  diurnal 
variability: 


Months. 

Morning. 

Afternoon. 

Daily  mean. 

A.pru ..... 

May 

Jane 

July 

A.Tlg 

Sept 

2.14 
2.41 
8.69 
6.29 
8.53 
2.88 

2.74 
2.51 
3.75 
5.11 
8.84 
8.16 

4.88 
4.92 

7.41 

ia40 

7.17 
6.04 

(Z.  0.  Q.  M.y  Vol.  XVI,  1881,  p.  9.) 

VI.— MOISTUBB,  CLOUDS,  BAIN,  ETC. 

•The  connection  between  rainfalls  and  solar  spots  has  been  further 
chiddated  by  Meldrum,  who  has  computed  new  values  of  the  averages 
in  order  to  meet  the  objections  that  have  been  raised  against  this  pre- 
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vious  work.  The  following  table  gives  his  figures  for  tiie  rain&ll  at 
Madras.  The  first  colamn  gives  the  year  of  the  solar-spot  cycle.  The 
second  colamn  gives  Wolf's  relative  numbers  for  the  spots  averaged 
for  the  same  years  as  the  rainfall.  The  third  colamn  gives  the  mean 
observed  rainfall  for  several  corresponding  years  of  san-spot  cycles. 
The  foarth  colamn  gives  the  same  means,  after  combining  three  of 
these  values  in  one,  in  order  to  diminish  the  irregularities : 


Year  of  solar 
•pot  cycle. 

Wolfe 

relative  nom- 

bers. 

Rainfkll 

Madraa,18U 

to  1877. 

1 
2 

■ 

35.3    

51.4  45.8 

-  84 

8 

—  23 

48.4    48.3 

4 

0 

55.8    51.3 

6 

-h  28 

51.2    51.2 

6 

+  43 

47.8    48.2 

7 

+  34 

46.0    48.7 

8 

+  17 

53.7    50.4 

9 

0 

47.3    51.5 

10 

—  14 

5&0    50.7 

•     U 

—  24 

89.5    45.2 

12 

-  26 

44.6    42.1 

13 

89.7    

There  seem  to  be  two  marima  and  minima  in  the  rainfi^ll  at  Madras, 
the  minima  coinciding  with  the  minima  and  maxima  of  the  sun  spots. 
The  result  to  which  Meldrum  has  arrived  at  Madras  shows  how  much 
depends  upon  the  method  according  to  which  the  years  are  grouped. 
Like  Dr.  Hunter,  he  himself  had  previously  found  a  decided  maximum 
of  rainfall  at  the  time  of  the  maximum  of  spots.  Meldrum  shows  fur- 
ther that  in  the  case  of  Edinburgh  we  obtain  very  diiferent  results  when 
we  group  the  years  s!k  Dr.  Hunter  has  done — that  in  fi^^t  we  obtain  a 
minimum  of  rainfall  in  the  fifth  or  maximum  year  of  sun  spots. 

If  in  general  the  rainfall  is  above  the  mean  in  the  years  of  san-spot 
maxima,  and  below  the  mean  in  the  years  of  minima,  then  we  mast 

have  the  following  equation:  --—_=_ — -,  where  large  S  is  the  mean 

value  of  sun-spot  frequency  for  the  whole  period  under  investigation, 
small  8  is  the  mean  for  the  period  during  which  the  sun-spot  frequency 
is  below  the  mean;  small  a'  is  the  value  for  the  period  where  the  san- 
spot  frequency  is  above  the  mean ;  'RyVjir'  the  corresponding  annual 
rainfalls  for  those  years  for  which  S, «,  8^  hold  good.  That  the  frequency 
of  sun  spots  has  a  simple  ratio  to  the  rainfall  is  now  evident  from  the 
fact  that  the  above  equation  apparently  holds  good  approximately  for 
fifby-four  stations  in  Great  Britain,  and  thirty-four  in  America  for  the 
interval  1824  to  1867.  During  this  interval  the  rainfall  was  in  excess 
when  the  spots  were  in  excess,  and  deficient  when  the  spots  were  de- 
ficient. The  excess  was  .90  of  an  inch  in  England  and  1.13  inches  in 
America ;  and  the  deficiencies  wei*e  .75  inches  in  England  and  .94  .in 
America.    (Z.  0.  G.  Jf.,  1879,  Vol.  XIV.  p.  22.) 

S.  A.  Hill  has  published  the  result  of  a  short  discussion  as  to  the 
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positioii  and  phyoical  cause  of  the  existence  of  a  zone  of  maximam  rain- 
dEedl  iu  the  Northwestern  Himalayas. 

The  existence  of  such  a  zone  was  abeady  known  to  (General  Strachey 
in  1840,  but  with  the  help  of  a  large  number  of  observations  Hill  is  able 
^  show  that  the  relative  qhantity  of  rain  (B)  falling  at  the  high  and 
low  stations  is  very  closely  represented  by  the  formula 

E  =  1  +  1.92to  -  0.40i,'  +  0.02,,3 

in  which  h  is  the  relative  altitude  of  the  upper  stations  above  the  plain. 
The  differential  of  this  formula  gives  the  equation  for  the  determination 
of  the  value  of  h  corresponding  to  the  maximum  relative  rainfall,  which 
jXMsition  is  easily  found  to  be  A  =  3,160  feet  relative  to  the  lower  stations 
or  -^,160  feet  above  the  sea-level.  As  regards  the  cause  of  this  excessive 
rainfall  at  a  definite  and  moderate  altitude,  Hill  adopts  the  explanation 
sa^^ested  by  General  Strachey.  The  variation  in  the  tension  of  vapor 
(p>9  np  to  an  altitude  of  1,200  feet,  is  closely  represented  by  the  formula 

in  ^^hich  a  and  fi  are  certain  constants  that  must  be  determined  from 
observations. 

13r.  Hann  has  shown  that  the  tension  of  vapor  can  be  closely  repre- 
sented by  the  barometric  formula 

logi)  =  logi}o—  - 

^ 'Where  the  constant  c  has  about  a  value  of  6,500.  According  to  each  of 
the  formulae  the  measure  of  the  diminution  of  tension  of  vapor  is  greater 
in  proportion  as  the  altitude  is  less.    If  once  the  temperature  sinks  to 

the  dew-i)oint  the  quotient  ^f  is  a  measure  of  the  quantity  of  the  pre- 

ah 

cipitation,  and  we  must  therefore  expect  that  the  rain  is  heaviest  in  that 
zone  where  on  the  average  a  mass  of  air  ascending  from  the  lower 
plaius  reaches  the  point  of  saturation  with  aqueous  vapor.  This  zone 
can  be  determined  with  sufficient  accuracy  for  the  region  studied  by 
Mr.  Hill,  if  we  seek  the  altitude  at  which  the  temperature  during  the 
rainy  season  is  equal  to  that  of  the  dew-point  at  Roorkee.  A  computa- 
tion of  this  kind  is  made  by  Mr.  Hill  for  three  months,  with  the  following 
results: 


Month. 


Jnlj 

Anjnut... 
Sqllankber 


Dew-point 

Tempora- 
tore. 

o 

75.3 
75.7 
73.1 

o 

85.8 
84.5 
83.0 

Altitude. 


Feet 
3.141 
2.710 
3,099 


The  mean  altitude  at  which  the  rainfall  may  be  expected  to  be  great. 
est  lies,  according  to  this  theory,  about  3,000  feet  above  the  lower  plain- 
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The  complete  agreement  between  this  result  and  that  computed  by  the 
empirical  formula  above  given  is  a  good  proof  of  the  accuracy  ik  the 
latter  up  to  altitudes  of  ten  or  eleven  thousand  feet,  and  it  will  be  inter- 
esting to  make  a  similar  study  for  the  Alps  and  other  monntainoiis 
countries.    (Z.  0.  O.  Jf .,  XIV,  p.  165.) 

Jamin  has  undertaken  to  elucidate  the  formation  of  dew,  and  to  re- 
move the  difficulty  experienced  by  some  in  acknowledging  that  it  is  pos- 
sible to  have  a  cooling  of  the  leaves  of  plants  down  to  8  or  10  degrees 
below  the  temperature  of  the  surrounding  air.  In  the  formation  of  dew, 
radiation  and  evaxK>ration  are  the  two  factors  to  be  considered.  For 
the  radiation  we  have  the  law  of  Dulong  and  Petit,  for  bodies  which 
are  surrounded  by  air,  which  is  as  follows: 

Since  the  surrounding  inclosure  is  the  celestial  space  itself,  whose 
power  of  emission  is  certainly  very  near  zero,  therefore  the  term  tnafi  is 
negligible. 

lu  consequence  of  the  radiation  of  bodies,  which  is  represented  by 
ma^^y  the  temperature  lowers  j  the  lost  heat  is  replaced  by  that  of  the 
air  coming  in  contact  with  the  surface,  as  is  expressed  by  the  term 
npH^'^.  The  air  becomes  cooler,  falls  to  the  earth,  and  in  consequence 
of  the  radiation  is  continually  being  cooled  still  lower.  Gradually  the 
lower  cold  stratum  of  air  abstracts  heat  from  the  upx>er  stratum,  which 
is  still  warm,  so  that  the  cooling  process  takes  place  from  below  and 
upwards. 

The  above  describes  the  effect  of  radiation  only  as  it  occurs  when  the  - 
sky  is  perfectly  ixee  from  clouds;  when  the  heavens  are  beclouded  this 
constitutes  an  enveloping  surface,  that  can  be  considered  as  being  of 
the  same  temperature  with  that  of  the  radiating  surface  of  the  earth. 
In  this  case  the  first  two  terms  of  the  above  equation  disappear,  and  a 
thermometer  cannot  then  indicate  anything  but  the  temperature  of  the 
air. 

The  evaporation  co*operates  with  radiation,  and  is  always  active  on 
the  moist  surface  of  plants;  this  effiact  is  represented  by  the  same  law 
as  that  which  expresses  the  action  of  the  psychrometer. 

Every  moist  body,  in  consequence  of  evaporation,  assumes  a  lower 
temperature;  the  process  in  general  is  analogous  to  that  of  radiation. 
The  body  cools  down  and  absorbs  heat  from  the  surrounding  air  so  long 
as  the  evaporation  continues.  But  while  the  process  of  radiation  has 
almost  no  limit,  the  process  of  evaporation  has  one  which  is  attained 
when  the  surrounding  cooled  air  has  reached  the  limit  of  saturation; 
from  this  point  on  the  cooling  through  evaporation  ceases.  Any  forma- 
tion of  dew,  due  to  a  fiirther  cooling,  occurs  in  consequence  of  the  radi- 
ation, so  that  the  evaiK)ration  contributes  thereto  only  as  preparatory, 
by  stimulating  the  cooling  process  which  the  radiation  itself  brings 
about ;  the  formation  of  dew  itself  then  is  only  a  further  consequence  of 
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i^Iie  radiatioiL  As  soon  as  dew  begins  to  form  this  condeDsation  now 
^cts  in  a  direction  contrary  to  that  of  the  previoos  evaporation  ^  by  this 
^^ndensation  the  latent  heat  of  the  aqueons  vapor  is  set  free,  and  so 
Relays  the  fhrther  process  of  cooling  through  radiation. 

This  superposition  of  the*two  processes  can  be  best  investigated  if 
^«^e  endeavor  to  observe  them  separately.    Take  three  thermometers — 
i>he  first  having  a  metallic  polished  spherical  bnlb,  the  second  a  dry 
l^laokened  spherical  bolb^  the  third  a  wet  or  moistened  blackened  spher- 
ical bulb.    Then  the  first  thermometer^  if  it  is  protected  from  the  heat 
radiated  from  the  earth,  and  also  protected  by  a  roof,  will  give  simply 
i^bs  temperatore  of  the  air,  since  the  radiating  power  of  its  own  surface 
can  be  taken  as  zero;  the  second  thermometer,  if  allowed  to  radiate 
freely  into  the  sky,  will  give  simply  the  effect  of  radiation;  the  third 
thermometer,  also  radiating  freely  to  the  sky,  will  give  the  total  effect 
of  radiation  and  evaporation  together.    Such  investigations,  according 
to.  Jamin,  show  that  the  cooling  due  to  evaporation  is  almost  always 
equal  to  that  due  to  radiation,  and  sometimes  exceeds  it;  therefore,  in 
tbe  explanation  of  the  forming  of  dew  it  is  certainly  not  to  be  neglected. 
Hie  following  example  of  observed  temperatures,  before  and  after  the 
/onnatton  of  dew,  sets  the  whole  process  forth  more  clearly: 


Timp. 

Tempentare 
of  the  air. 

DHRBTenoes 
for  three 
minates. 

8    13 
8    16 
8    19 
8    82 
8    25 
8    28 
8    81 

D^grutO. 

11.00 

o.eo 

8.55 
7.65 
7.80 
7.00 
6.08 

1.40 
1.05 
0.80 
•0.85 
0.80 
0.82 

'Dew  point,  7.06. 

(Z.  0.  0.  M.y  XIV,  p.  324.) 

In  a  short  article  on  the  climate  of  central  equatorial  parts  of  tiie 
PsMsiflo  Ocean,  Woeikof  collects  together  a  few  notes  relative  to  obser- 
vations made  on  small  guano  islands  near  the  equator.  He  especially 
calls  attention  to  the  small  rainfall  recorded  for  these  islands,  and 
SQggests  that  durable  rain  gauges  be  constructed  of  sach  pattern  that 
^ey  can  be  permanently  left  on  such  small  uninhabited  islands,  and 
ftom  time  to  time  be  visited  in  order  to  keep  the  record  of  the  rainfall. 
Be  express^  the  hope  that  navigators  of  the  Navy  or  merchant  marine 
D»ay  find  opportunity  to  carry  out  his  suggestion.  {Z.  0. 0.  If.,  XV,  1880, 
p.  120.) 

In  a  note  on  crystallized  forms  of  hail,  Merrian  states  that  among  the 
various  views  that  have  been  expressed  as  to  the  origin  of  these  forms, 
it  fieems  to  him  probable  that  repeated  melting  and  freezing  of  layers 
of  water  plays  an  important  part.    We  can  assume  that^at  first  a  kernel 
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is  formed  from  a  collection  of  radiating  snow  crystals,  and  that  tJien 
on  falling  through  a  cloud,  which  is  itself  constructed  of  watery  yesi- 
cles,  at  a  temperature  below  freezing,  the  kernel  is  concentrically  cov- 
ered with  ice,  which  at  first  is  crystallized,  and  by  its  fturther  growth 
assumes  its  regular  crystalline  forms.  A  rotation  of  the  hail  storm 
about  any  one  axis  will  give  it  a  symmetrical  form.  (Z.  O.  6.  if.,  XV, 
1880,  p.  133.) 

Dr.  Hildebrandsson  has  endeavored  to  introduce  further  intelligent 
conformity  among  the  observers  of  clouds,  and  to  better  illustrate  the 
classification  adopted  by  himself  at  Upsala  has  published  a  volume  of 
photographs  of  clouds  in  which  seven  plates  are  devoted  to  cirro- 
stratus  and  nimbus,  and  five  are  devoted  to  cirro-cumulus  and  strato- 
cumulus,  and  four  to  the  cumulus  and  cumulo-stratus.  The  photo- 
graphs are  by  Osti.  In  general  Hildebrandsson  adheres  to  Howard's 
terminology.    {Z.  0.  O.  M.,  Vol.  XV,  p.  242.) 

Hann  has  investigated  the  annual  period  of  rainfall  in  Austria- 
Hungary,  making  use  of  all  observations  available  up  to  the  year  1878. 
These  observations  refer  to  181  stations,  of  which  146  furnished  series 
of  ten  years  or  more  in  length.  The  principal  question  and  most  im- 
portant one  to  be  investigated  was,  how  far  the  annual  distribution  of 
rain  at  the  neighboring  stations  agreed  or  differed  among  themselves. 
To  this  end  each  monthly  raftifall  was  converted  into  a  percentage  of  the 
annual  rainfall,  and  the  results  arranged  into  thirty-four  groups,  repre- 
senting as  many  localities.  Among  the  generalizatious  thus  brought  to 
light  is  the  fact  that  on  either  side  of  the  Donau  there  exists  a  decided 
tendency  to  a  double  maximum  of  the  rainfall  in  June  and  August 
respectively,  while  in  other  portions  of  the  empire  the  maximum  oc- 
curs either  in  June  or  October.    (Z.  0.  G.  3f.,  Vol.  XV,  1880,  p.  249.) 

Mr.  Dines  has  made  some  observations  in  regard  to  the  size  of  the 
water  particles  or  drops  in  dense  fogs.  The  magnitude  of  these  particles 
is  not  uniform  even  in  the  same  fog,  but  varies  between  0.00062  inch  and 
0.005  inch ;  but  these  larger  particles  are  only  observed  in  very  dense 
fog  and  at  a  time  when  the  rain  itself  is  falling.  (Z.  0.  O.  If.,  Vol.  XV, 
1880,  p.  375.) 

Koppen  and  Sprung  have  investigated  the  distribution  of  rain  over 
the  Atlantic  Ocean,  as  it  results  from  the  observations  made  on  the  ves- 
sels of  the  German  marine  during  the  years  1868  to  1872,  and  recorded 
in  178  journals  selected  firom  a  large  mass  of  records.  They  state  that 
at  all  seasons  of  the  year  we  find  on  the  Atlantic  Ocean  three  large 
regions  especially  rich  in  rainfall,  viz,  the  equatorial  and  the  two  extra- 
tropical,  and  between  these  lie  two  regions  of  scanty  rainfall,  which  are 
the  two  zones  of  trade  winds,  but  in  these  latter  the  deficiency  of  rain 
is  only  a  relative  quantity,  and  it  is  only  in  special  regions,  especially 
in  tbe  eastern  half  of  the  ocean,  that  these  become  regions  of  no  rain- 
fall. In  general,  even  in  the  trade- wind  regions,  from  20  to  30  per  cent, 
of  the  day^s  have  showers  of  rain,  and  the  frequency  of  the  rain  is,  there- 
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fore,  not  less  than  it  is  in  Southern  Earope  daring  the  rainiest  half  of 
the  year,  and  is,  therefore,  not  at  all  to  be  compared  with  the  dronght  of 
the  great  continental  deserts.    These  regions  of  small  and  great  rainfall 
T'ary  their  position  and  their  extent  in  the  conrse  of  the  year.    During 
oar  northern  summers  the  equatorial  rainy  region  and  the  two  a^acent 
xegions  of  light  rainfall  have  a  position  ten  or  fifteen  degrees  more  to  the 
north,  and  the  northern  extra- tropical  rain<belt  has  a  much  smaller  exten- 
sion than  during  our  winter  season.    The  equatorial  rain-belt  coincides 
''with  the  belt  of  calms,  and  corresponding  to  this  it  lies  during  March 
l>etween  4^  north  and  4°  south  latitude  j  but  during  July  it  lies  between 
4P  north  and  12^  north.    The  position  at  which  the  rain-belt  is  found  at 
-the  close  of  our  winter  is  occupied  in  midsummer  by  the  belt  of  least 
:^^dn&ll  in  the  region  of  soatheast  trades.    The  position  of  the  calm-belt 
3^  snmmer  is  occupied  in  the  beginning  of  spring  by  the  belt  of  least 
:^ain  lying  in  the  region  of  the  northeast  trades.    The  region  beyond 
^he  northern  limits  of  the  Tropic  of  Capricorn,  where  rain  falls  on  more 
-Chan  half  the  days  of  the  year,  is  confined  in  the  summer  time  to  a  small 
^pace  in  the  center  of  the  ocean  between  42^  and  60^  north,  while  in 
-^nter  time  it  extends  from  the  neighborhood  of  the  Tropic  of  Capri- 
tf^m  to  beyond  Iceland.    The  southern  limit  of  the  extra-tropical  re- 
^'on  of  slight  rainfall,  on  the  other  hand,  experiences  smaller  annual 
^^ariations,  and  extends  in  general  in  the  spring  time  and  autumn 
farthest  towards  the  equator,  while,  on  the  other  hand,  in  the  southern 
hemisphere  it  retreats  the  farthest  southward.    By  these  variations  in 
location  and  extent  of  the  rain  region  a  very  different  distribution  of  the 
rain  with  respect  to  the  seasons  of  the  year  is  brought  about  in  the 
various  i>ortions  of  the  ocean.    (Z.  0.  G.  if.,  Vol.  XV,  1880,  p.  475.) 

Bann  has  investigated  the  rainfall  of  Austro-Hungary  and  attempted 
the  solution  of  several  questions  hitherto  slightly  touched  upon,  bas- 
ing his  studies  upon  monthly  means  for  twenty  years  or  more  at  ten 
stations.    Some  of  his  results  may  be  expressed  as  follows :  The  mean 
departure  of  the  rainfall  for  any  month  from  the  average  rainfall  for  the 
^hole  period  is  called  the  mean  variability ;  it  increases  with  the  mag- 
lUtude  of  the  rainfall  itself,  so  that  in  general  places  of  greatest  rainfall 
have  the  greatest  variability.    From  the  mean  variability  of  four  stations 
he  computes  the  probable  error  of  the  mean  of  ten  years  as  db  of  2  milli- 
meters,  whence  it  would  require  840  years  to  reduce  the  probable  error 
to  one  millimeter,  whence  we  see  the  absurdity  of  giving  the  monthly 
sums  of  rainfall  to  tenths  of  mihmeters.    If  we  express  the  mean  de- 
partures in  x>ercentages  of  the  total  rainfall,  we  find  the  average  varia- 
bility for  Austro-Hungary  to  be  40  or  50  per  cent,  of  the  total  value, 
and  it  requires  from  sixty  to  seventy  years  of  observations  to  obtain  a 
monthly  mean  of  rainfall  whose  probable  error  is  5  per  cent,  of  its  whole 
value.    The  above  demonstrates  clearly  how  uncertain  are  the  rainfalls 
deduced  from  observations  for  ten  years  or  less,  and  how  easily  erron- 
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eons  conclusioBS  may  be  deduced  from  such  short  periods.  By  ex- 
pressing the  annual  rainfall  for  each  station  as  a  percentage  of  the 
average  of  a  long  series,  Hann  studies  the  Himultaneons  distribution  of 
relative  rainfalls  and  the  probability  of  wet  or  dry  years.  {Z.  0.  O.  M.^ 
XVI,  p.  339.) 

Wojeikof  has  collated  the  records  of  heights  of  water  recorded  on 
gauges  in  American  fresh- water  lakes,  the  Great  Salt  Lake,  the  Sea  of 
Ladoga,  the  Caspian  Sea,  &c.  He  finds  that  in  all  cases  the  epoch  of 
maximum  water  was  in  the  beginning  of  the  decenuium  1860-1870,  but* 
the  minimum  of  1872-'73,  is  not  so  uniform ;  the  Caspian  Sea  he  denom- 
inates the  greatest  rain  gauge  and  evaporimeter  of  the  globe.  {Z,  0. 
6.  U.J  XVI,  1881,  p.  288.) 

Max  MoUer,  of  Flensburg,  communicates  the  results  of  careful  obser- 
vations of  tbe  cirrus-clouds.  He  finds  that  when  a  barometric  minimum 
is  moving  from  west  to  east,  the  well  developed  cirri  on  the  eastern  edge 
of  the  cloud-bank  have  a  principal  striation  from  west  to  east  and  a 
combing-out — ^namely,  a  cross-siriation  toward  the  north ;  while  in  the 
rear  of  the  cloud-bank  with  a  clearing  sky  the  principal  striation  runs 
from  north  to  south  and  the  comb-teeth  point  to  the  east.  Such  de- 
pressions throw  out  towards  the  west  only  a  plume  of  cirri  whose  north- 
em  edge  is  bounded  by  a  region  of  high  barometric  pressure,  and  in 
such  cases  the  area  of  low  pressure  shows  only  a  slight  tendency  to 
change  of  location.  The  absolute  motion  of  the  cirri  is  directed  by  the 
upper  winds  there  prevailing,  the  striation  on  the  other  hand  is  con- 
trolled by  the  motion  of  the  various  strata  of  air  relative  to  each  other. 
The  variable  angle  between  the  direction  of  the  upper  wind  and  the 
strisB  of  the  cirri  will  probably  give  some  conclusions  as  to  the  course 
of  the  isobars  in  the  upper  strata  of  air.    (Z.  0.  6.  Jf .,  XVI,  1881,  p.  246.) 

Professor  Winkelmann  has  attempted  a  solution  of  the  question  how 
large  a  geographical  district  should  be  included  in  a  given  special  pre- 
diction as  to  the  occurrence  of  rain.  He  considers  the  question  from  a 
purely  statistical  view,  and  proposes  to  determine  for  any  given  region 
how  often  rain  occurs  at  one  station  without  occurring  generally  at  all 
stations,  and  how  far  we  may  go  from  one  station  without  coming  to 
those  whose  rainy  weather  does  generally  not  occur  simultaneously  with 
that  at  the  starting  point.  On  applying  his  formulse  and  methods  to 
ten  years  of  record  at  ten  stations  in  Wurtemberg,  he  finds  that  on  the 
average  for  any  one  of  these  stations  the  weather  is  the  same  as  that  pre- 
vailing at  the  other  stations  on  eighty -five  days  out  of  one  hundred,  the 
extreme  values  being  .87  in  1871  and  .82  in  1867.  Thus  one  prediction 
for  the  whole  region  will,  on  the  average,  sufiOice  to  secure  85  per  cent, 
of  verifications ;  the  division  into  two  smaller  districts  will  raise  this 
percentage  to  87  per  cent.    (Z.  0.  G.  Jf.,  XVI,  1881,  p.  236.) 

Blanford  has  published  the  meteorological  observations  made  by  Dr. 
J.  Scully  in  Western  Thibet,  in  1876,  during  "Shaw's  Mission."  These 
observations  afford  an  excellent  check  upon  the  applicability  of  Hann's 
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formula  (Zeitschrift  Bd.  IX,  1874,  page  198,)  fbr  the  distribution  of 
moisture,  and  its  excellent  argument  is  shown  by  the  following  table: 


Altttade. 

Vapor  tenskuL 

ObeerrecL 

Compated. 

jrdtoft. 
1840 
1770 
2880 
8420 
4000 

MUHmHtr§. 
9.7 
7.2 
6.6 
4.0 
2.8 

ai 

6.1 
4.7 
2.8 

(Z.  0.  O.  Jf.,  XVI,  1881,  p.  170.) 

Stelling  has  published  an  elaborate  memoir  on  the  annual  x>eriodicity 
of  evaporation  at  Bussian  stations.    The  observations  forming  the  basis 
of  his  work  have  been  uniformly  made  with  Wild's  ^^  Weighing  Evapori- 
meter,"  and  the  installation  of  these  instruments  at  the  various  stations 
have  been  carried  out  with  great  uniformity ;  moreover,  the  stations 
leprosent  a  veiy  great  variety  of  climates  and  the  records  extend  through 
periods  of  three  to  seven  years,  beginning  with  1872.    Among  the  gen- 
eral results  we  notice  that  the  annual  minimum  everywhere  occurs  with 
themimmum  temperature  of  January ;  the  maximum  depends,  however, 
apon  the  Continental  location,  with  its, resulting  winds,  as  well  as  upon 
temperature.    The  relation  between  evaporation  and  rainfairis  perhaps 
best  seen  by  comparison  between  observations  at  St.  Petersburg  and 
Taschkent,  while  the  variations  due  to  slight  variations  in  the  immedi- 
ate surroundings  can  be  seen  by  comparing  Pavlosk  with  St.  Peters- 
burg, twelve  miles  distant,  or  the  stations  at  the  observatory  and  in 
the  dty  of  Taschkent,  as  shown  in  the  following  table: 


station. 


Petontrarg 

FftTkMk 

Taaohkent  obserratory 
TiMehkent  City 


Yean. 

BTapora> 
tion. 

Iffiaii  tom* 
peratore. 

1878-70 
1878-79 
1878 
1878 

280 

188 

1.416^ 

667 

40.4 

80.8 

140.8 

180.1 

Heaarelatiye 

Mean 

hnmidity. 

wind. 

PeremL 

83 

4.0 

86 

8.6 

64 

2.6 

66 

0.7 

Total 
rain. 


603 
654 
400 
393 


(Z.  0.  Q.  M.y  1881,  p.  119.) 

B^nou  has  made  some  important  studies  upon  the  cloudiness  in 
Europe.  By  combining  his  own  observations  with  those  of  others,  he 
finds  the  daily  curve  of  cloudiness  for  Paris ;  then  from  a  general  sur- 
vey of  diurnal  periodicity  he  finds  a  minimum  at  10  or  11  p.  m.,  and 
a  maximum  at  1  or  2  p.  m.  in  Paris,  with  a  second  maximum  in  the  early 
morning  hours,  this  latter  being  particularly  well  marked  in  the  Uuited 
States.  The  annual  curve  for  Paris  shows  a  maximum  in  December, 
and  two  minima  in  April  and  September,  respectively ;  but  this  curve 
S.  Mis.  10f> 19 


290 


HETEOBOLOOY  AND  ALLIED   SUBJECTS. 


for  Peliin  is  directly  opposed  to  that  for  Western  Europe;  Bimilai 
the  anoual  carve  for  Sitka  is  directly  opposed  to  that  for  Norway, 
chart  of  tbe  world,  showiug  lines  of  eqaal  annual  cloadiness  (isouephe) 
ts  given  hy  B^nan,  and  althoogh  only  a  first  approximation  to  the  tru 
yet  it  seems  to  justify  the  statement  that  for  the  whole  earth  1 
average  cloadiness  is  not  mnch  above  50  per  cent.,  possibly  as  high 
05  per  cent.     (Z.  O.  G.  M.,  XVI,  1881,  p.  102.) 

Schiaparelli  has  computed  the  annual  dinmal  period  of  moisture  fb 
observations  made  during  thirty  years  at  the  observatory  at  Mill 
He  finds  the  variation  of  relative  humidity  is,  as  in  nearly  every  oU 
place,  the  couverae  of  that  of  the  temperature,  as  is  shown  by  ihe  folic 
ing  table: 


Mteh 
Aptil 

&■ 
July.'. 
Augoat 

Oslobw. 

Twr. 


(Z.  0.  G.  M.,  Vol.  XV,  1880,  p.  417.) 
TU.— UOTEUEHTS  OF  THE  ATMOBPH£aE,  WINDS,  BTO. 

Woeikof,  tba  author  of  the  concluding  chapter  of  Professor  CofBi 
"Winds  of  the  Globe,"  has  given  a  review  of  his  results  with  soi 
modifications,  from  which  we  extract  tbe  following  table  relative  to  win 
in  Greenland: 


BWimu. 

PrsmUngwlndi. 

So™,. 

Wlntn 

5;SSIT;::::::- 

He  concludes  that  we  can  absnme  with  great  probability  that  in  w 
ter  a  very  strong  cnrrent  of  air  from  Northern  Greenland  blows  alo 


METEOROLOGY   AND    ALLIED    SUBJECTS. 


291 


the  east  coast  of  the  island  towards  the  cyclone  in  the  neighborhood  of 
Iceland.  The  following  similar  tables  relate  to  the  middle  latitades  of 
l^orth  America : 


Preyailing  winds. 


Stftttooa. 


8Blnt  Pul*B  IsUuid,  AlMkA  . . .  . 

Soatbem  AlMkft 

▼aihington  Territory 

Orcod 

CiUfaniia 

irizooft 

Vev  Mexico 

Utah a 

}!Mtem  Rooky  Honntaiii  dope 

Horida  .....7. :.- 

BtlMiiiaa 

Alibaiiia '. 

Mlatiirippi,  Laaialanii 


Summer. 


SJS.  to  SW. 
8W.  to  NW. 
SW.  to  NW. 

S.  and  W. 

SB.  and  S. 
S. 

8.ondW. 

SB.  and  S. 
SE.  and  SW. 

£.and8E. 

SE. 
SB.  to  SW. 


Winter. 


S. 

K.toE. 

B.andSE. 

SB.  and  SW. 

&  and  SE. 

N. 

W.  and  ISE. 

SW.  and  W.  and  IT. 

N.andKW. 

NW.j  N.,  and  NB. 

N.  and  NB. 

NW.andN. 

N.,  NB.,  and  W. 


A.8  showing  how  little  the  trade  winds  control  throughout  the  year, 
we  have  but  to  study  the  mean  annual  wind  direction  with  their  re- 
soltants  ]  thus  even  in  the  I^orthel^n  Btihamas,  where  the  ratio  is  most 
nearly  such  as  would  belong  to  the  trade  wind,  we  find  that  the  resultant 
^nd  for  the  year  is  north  87^  east,  while  at  Florida  Keys  it  is  north- 
760  east.    {Z.  0.  G.  M.y  XIV.,  1879,  pp.  1  to  18.) 

Bann  summarizes  the  results  of  observations  by  Kersten,  Seward, 

^d  others,  in  regard  to  the  climate  of  Zanzibar.    He  says   atmos 

Pheric  currents  in  Zanzibar  deserve  a  special  consideration,  since  the 

^^^Bonal  change  in  the  winds  is  here  the  basis  of  all  weather  phenomena. 

^B  northeast  monsoon  (that  in  1864  began  to  be  perceptible  some 

^eeks  after  the  passage  of  the  sun  southward  through  the  equator,  but 

^^tained  its  full  force  after  the  middle  of  December,  when  the  sun  had 

'^^^ched  its  extreme  southern  position)   brings  higher  temperature, 

^^'^er  pressure,  and  higher  moisture. 

The  opposite  features  characterize  the  southwest  monsoon,  which 
^^oimences  shortly  after  the  second  passage  of  the  sun  through  the  zenith, 
^^d  at  first  is  accompanied  by  calms,  but  from  the  end  of  March  onward 
^^^  three  months  continues  almost  uninterruptedly  to  blow  as  a  fresh 
^^"^eze.    In  July  and  August,  however,  the  southwest  wind  fails  again 
*^J^  some  weeks,  diminishing  to  a  light  breeze,  and  even  occasionally  for 
*    few  hours  shifts  again  to  a  weak  northerly  wind ;  in  October  the 
^^uthwest  again  blows  with  less  strength,  interrupted  by  many  calms, 
"^Mch  by  November  always  get  the  upper  hand,  and  by  the  end  of  the 
^^onth  give  way  to  the  northeast  monsoon.    Thus  the  southwest  mon- 
soon prevails  for  seven  months ;  two  months  are  changeable,  namely, 
^larch  and  November,  and  only  three  months  from  the  middle  of  Decem- 
^be^  tothe  middle  of  March  belong  to  the  northeast  monsoon.    (Z.  0.  O. 
ST.,  1879,  XrV,  pp.  22  to  24.) 
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The  results  of  the  observations  of  the  wind  made  on  the  last  aiot 
peditioo  of  Captain  Hall  have  been  discnssed  by  Weihraach.  These 
are  very  valuable  to  the  moteorolo^Bt  ou  account  of  the  high  lat 
the  large  nninber  of  hourly  observations,  and  the  actual  measuremi 
the  \rind  velocity  instead  of  the  ordinary  estimates  of  wind  force, 
distressing  misfortune  that  l)efell  Dr.  Bessels  iu  the  employment 
chief  compnter  who  proved  to  be  wholly  untrastworthy  is  ah 
known  to  meteorologisCa,  and  rendered  it  necessary  that  Weihi 
ahoold  undertake  the  labor  of  an  entire  repetition  of  the  compntai 
some  of  the  results  of  which  are  giveu  iu  the  following  table : 

AMnomelrie  meaiu  for  Polarit  Bay. 


Uonth. 

vslociCy,  ml  Lea 

Jnly,    B72 
AQg..lBri 

o.;8 

Is 

B.BS 
0.W 

a«»w. 

IB 
BO 
» 

n!  70  H 

111 

B;712I 

Antnumtlrio  meant  for  Polarit  House. 


Jul,  1873 

as 

Apr..  187S 

W 
W 
31 

&03 
'  2.32 

ti 

S:SSI 

IssI 

N.  n  U  B. 
K.  SI  1>  B. 

The  existence  of  a  diurnal  period  in  the  velocity  is  very  pi 
shown  by  the  observations  at  Polaris  Bay,  but  leas  plainly  by  th 
Bervations  at  Polaris  House,  and  Weihrauch  remarks  that  therE 
great  similarity  between  the  diurnal  period  at  Polaris  Bay  ai 
Dorpat,  Russia.  The  diurnal  period  in  the  wind  direction  is  not  pi 
shown  for  either  of  Captain  Hall's  two  stations,  which  result  is  expl 
by  the  fact  that  the  observations  are  only  recorded  to  the  nearest 
principal  directions.    (Z.  0.  ff.  M.,  Vol.  XIV,  p.  170.) 

E5ppen  has  reviewed  the  important  memoir  published  by  Ha: 
1879  on  the  diurnal  periodicity  of  the  wind  as  to  velocity  and  dire 
With  regard  to  the  force  of  the  wind,  it  is  shown  that  whatever  m 
tiie  direction  there  is  a  diurnal  periodicity  iu  the  force,  such  thai 
example,  at  Vienna — the  times  of  maximum  and  minimum  are  as  s 
in  the  following  table : 
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Maximum  and  miittmiiiii  wind  velocity  at  Vienna, 


Kazfanft. 

KinimA. 

Haddlnctlon. 

Time. 

Velocity  in 
kilometen 
perhonr. 

Time. 

Velocity  in 
kUometen 
perhonr. 

1  to  2  p.  m. 
6  to  6  p.  m. 
1  to  2  p.  m. 
1  to  2  p.  m. 
8  to  4  p.  m. 
11  A.  m.  to  noon. 
1  to  2  p.m. 
1  to  2  p.  m. 

19.8 
12.6 
10.8 
15.6 
1&6 
IS.  8 
8&2 
27.4 

6to6A.m. 
6to6A.m. 
6to6ftim. 
6to6A.m. 
6to6A.m. 
8io4ftim. 
7  to  8  p.  m. 
lto2A.m. 

12.1 

tl 

&2 

7.6 

7.0 

27.8 

2L6 

tcrease  in  wind  velocity  up  to  a  maximam  in  the  warmest  part 
y  is  apparently  confined  to  the  lowest  stratum  of  air  and  is  to  be 
d  to  the  descent  of  rapidly-moving  upper  currents  of  air  replac- 
which  is  continually  ascending  from  the  heated  surface  of  the 
Dhe  only  other  plausible  hypothesis  would  seem  to  be  that  the 
rrents  have  a  variable  influence  upon  the  lower  strata,  depend- 

the  variation  of  what  is  known  as  the  internal  friction  of  gases, 
icient  of  this  friction  increases  "with  the  temperature,  whence  it 
em  that  stronger  winds  would  be  experienced  at  midday  at  sea- 
Ji  during  the  night-time,  but  coefficient  (t^)  of  friction,  for  the 
uro  t  is,  scccording  to  O.  B.  Meyer,  equal  to  (1+O.0026*)i7o, 
is  the  coefficient  at  O^*  C. 

owever,  believed  that  the  diurnal  variation  of  the  temperature 
'  at  considerable  altitudes  is  too  slight  to  sensibly  effect  this 
t.  Koppen,  therefore,  considers  that  the  greater  part  of  the 
variation  and  wind  force  must  be  attributed  to  the  descent  of 
ttoving  upper  currents  of  air.  This  result  is  confirmed  by  the 
the  relation  of  wind  pressure  and  barometric  gradient,  and  also 
idy  of  the  daily  and  annual  variation  in  humidity.  Koppen  says, 
atmospheric  pressure  is  influenced  by  the  warming  of  the  lower 
air  in  the  same  direction  as  by  the  humidity,  we  can  say  that 
:6r  the  difference  of  air  temperatures  in  a  vertical  direction  the 
tie  difference  in  absolute  humidity,  barometric  pressure,  and 
izontal  movement,  so  that  in  the  early  afternoon  hours,  as  far 

elements  are  concerned,  the  inhabitants  of  the  low  plains 
aid  to,  in  a  certain  sense,  be  transferred  into  an  atmosphere 
ngs  to  a  higher  level,  while  the  dwellers  on  the  mountain  tops 
e  other  hand  transferred  to  a  lower  level.  The  reason  why  the 
ids,  and  probably  all  winds,  show  on  the  open  sea  nothing  or  a 
le  of  the  midday  maximum  is  explained  by  considering  that 
cal  circulation  of  air,  as  well  as  the  increase  of  wind  velocity 
altitude,  is  much  less  than  over  the  land.    (Z.  0,  0.  3f.,  XIX, 


has,  in  a  few  words,  set  clearly  forth  the  slight  differences  of 
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opinion  that  at  present  exist  relative  to  the  use  of  the  term  ascei 
current.  Saussure  first  employed  the  term  ^'  courant  ascendant,^  \ 
Hann  would  restrict  to  the  column  of  air  ascending  from  mountai 
midday,  and  be  doubts  whether  a  similar  general  ascending  cu 
ever  developed  itself  over  extensive  horizontal  areas  of  warm  e 
That  many  meteorologists  have  described  the  daily  ascent  of  the  ] 
strata  of  air  as  going  on  continuously  and  not  as  a  local  interchang 
tween  ascending  currents  on  the  one  side  and  descending  on  theotlb 
evident  to  all,  especially  when  we  consider  how  many  have  frnitl 
endeavored  to  explain  the  afternoon  barometric  minimum  a«  the  t 
of  the  ascending  current. 

Hann  finds  a  strong  argument  against  the  invariable  existence  < 
afternoon  ascending  current  in  the  fact  that  frequently  at  Vienr 
elsewhere,  absolutely  cloudless  afternoons  occur,  even  when  the 
point  at  the  earth's  surface  is  so  high  that  an  ascent  of  a  few  thoo 
feet  must  produce  cumulus  clouds.  The  cumulus  clouds  that  frequ 
occur  at  very  great  altitudes  are  seldom  due  to  currents  ascending 
the  immediate  neighborhood  of  the  observer,  but  to  a  rising  and  ff 
or  wave-like  movement  in  the  upper  current  itself.  At  these  alti1 
the  air  is  very  near  its  dew-point,  wherefore  a  very  slight  ascent  \ 
give  rise  to  formation  of  clouds.  The  direct  interchange  of  air  bet 
the  upper  an«l  lower  strata  of  the  atmosphere  seems  not  to  exte: 
very  great  altitudes  in  the  atmosphere.     {Z.  0.  0.  Jf.,  XIV,  p.  3oS 

Koppen  has  published  an  extensive  essay  on  boen,  or  wind  gust 
thunder  storms,  which  is  reprinted  with  additions  in  the  Journal  o 
Austrian  Meteorological  Association.  He  concludes  by  inclining  t 
belief  that  the  gusts  of  wind  preceding  showers  of  rain  are  bn 
down  by  the  friction  and  resistance  of  the  falling  drops.  In  this 
however,  we  believe  that  he  was  long  since  anticipated  by  Prof.  J< 
Henry.  In  regard  to  the  gusts  accompanying  the  boen  when  nc 
falls,  he  thinks  that  this  consists  of  air  brought  down  from  the  i 
regions  by  its  greater  density,  but  still  retaining  the  great  horiz 
velocity  that  prevails  aloft. 

The  indications  of  the  self-recording  barometer  show  that  every 
of  wind  is  accompanied  by  a  corresponding  disturbance  of  the  ba: 
trie  pressure,  and  the  ta*ble  quoted  by  him  furnishes  many  illustrf 
of  this.  These  disturbances  are  additional  to  those  caused  b; 
action  of  the  wind  on  the  doors  and  chimneys  of  the  room  in  whic 
barometer  is  placed,  and  relate  to  the  motion  and  density  of  the 
the  neighborhood  of  the  observer.    (Z.  0.  0.  Jf.,  XIV,  pp.  457  to 

Sprung  remarks  that  the  law  according  to  which  bodies  moving 
zontally  are  deviated  to  the  right  or  to  the  left  by  the  influence  c 
rotation  of  the  earth,  notwithstanding  its  importance  for  meteon 
appears  to  be  still  very  little  known.  **  In  the  course  of  my  inve 
tions  it  appeared  clear  to  me  that  the  reason  why  the  theory  of  H 
and  Dove  as  to  the  influence  of  the  earth's  rotation  on  the  wind  is 
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present  time  applied .  to  the  explanatiou  of  the  cyclonic  movement  of 
the  air  consists  especially  in  its  great  perspicuity,  but  also  equally  in 
the  difficnlty  of  making  a  true  law  of  deviation  generally  evident  to  read- 
ers slightly  acquainted  with  mathematics.  It  appears  to  me,  however, 
as  thoagh  this  difficulty  could  be  overcome,  and  as  though  the  correct 
expression  for  the  deviating  force  of  rotation  could  be  deduced  in  a 
simple  manner  intelligible  to  all."  Sprung  then  proceeds  to  consider  the 
case  of  a  plain  disk  rotating  with  an  angular  velocity  a;,  which  is  a 
case  precisely  parallel  to  the  condition  of  affairs  on  the  earth's  surface 
in  the  neighborhood  of  the  North  Pole.  If  the  relative  or  absolute  orbit 
of  any  body  passes  through  the  center  of  rotation  of  the  disk,  then,  in 
the  absence  of  all  exterior  forces,  the  body  moves  relatively  to  the  earth 
in  an  Archimedean  spiral,  in  such  a  manner  that  its  relative  angular 
velocity  is  equal  to  that  of  the  disk  itself,  and  perpetually  moving 
forther  and  further  from  the  center. 

This,  therefore,  is  the  inertia  curve  projected  upon  a  rotating  plane 
disk.  It  is  now  evident  that  every  relative  movement  on  the  disk  that 
differs  &om  that  of  the  inertia  curve  is  also  a  departure  from  the  absolute 
rectilinear  movement,  and  can  therefore  not  take  place  except  under  the 
inflaence  of  some  exterior  force.  If,  now,  such  exterior  force  be  decom- 
posed into  components  that  are  perpendicular  and  parallel  to  its  orbit, 
the  stady  of  the  combined  effects  of  these  components  and  the  cen- 
tniagal  force  shows  that  on  a  parabolic  surface  rotating  with  the  angular 

velocity  w  the  inertia  curve  is  a  circle  whose  radius  is  />  =—  -—  de- 

wribed  with  a  constant  relative  velocity  {v)  which  is  entirely  inde- 
pendent of  the  distance  from  the  center  of  rotsLtion  of  the  surface. 
For  movements  upon  the  actual  surface  of  the  earth  we  have  p  = 

-5- — -, — ,     The  uniform  motion  in  a  straight  line,  or  those  forms  of 
2iir8mf>  ®  ' 

ou>tion  which,  in  absolute  space,  are  the  only  ones  that  can  exist  in  con- 

^aence  of  the  inertia,  requires,  on  the  rotating  surface  of  the  earth,  the 

^on  of  an  outer  pressure  from  right  to  left  capable  of  producing  an  ac- 

<i^leration  at  the  equator,  whose  value  is  expressed  by  2  t?  19  sin  f>. 

Sprang,  by  geometrical  construction,  makes  it  evident  that  under 

^^Qierwise  similar  circumstances  in  regard  to  the  geographical  latitude, 

tile  velocity  and  friction,  lat,  the  cyclonal  curvature  of  the  wind  orbit  is 

•ecompanied  by  a  stronger  gradient  and  greater  angular  deviation  ip 

^iun  is  the  anti-cyclonal  curvature.    2d.  For  the  same  curvature  of  the 

yinA  orbit  and  for  equal  velocity  and  increasing  coefficient  of  friction 

^lUsreases  the  gradient,  but  diminishes  the  angular  deviation  f>.    3d.  For 

^oal  curvature  of  the  wind  orbit,  and  equal  coefficient  of  friction,  and 

^nal  velocity,  both  gradient  and  angle  of  deviation  increase  with  the 

approach  to  the  equator,  as  was  shown  by  Guldberg  and  Mohu.    (Z.  0. 

O.  Af.,  VoL  XV,  1880,  pp.  1  to  21.) 


\ 
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Woeikof  gives  a  Bnmmaiy  of  our  knowledge  of  the  winds  on  th 
AtluDtio  Ocean,  in  which,  among  other  things,  he  gives  the  followin 
table  Bhowiug  the  mean  Umlta  of  the  northern  border  of  the  region  c 
the  northeast  trade  winds.  Thas  on  46th  meridian  west,  £rom  April  t 
June,  the  average  latitude  of  the  northern  limit  of  the  northeast  trad 
winds  is  27°. 


Meridian. 

SOMOB. 

1 

1 

1 

i 

i 

1 

^ 

g 

fc 
1 

N. 

270 

MB 

N.^ 

23° 

330 

t 

X. 

a: 

1 

sr 

Jf 

S* 

,     (Z.  0.  G.  3f.,  Vol.  XV,  1880,  p.  124.) 

In  reference  to  the  winds  of  the  valley  of  the  Upper  Engadin 
Switzerland,  Professor  Billwiller,  in  a  review  of  the  recently  crown* 
essay  of  Dr.  Ludwig,  says,  "After  I  had  made  an  accurate  review  of  tl 
continuous  records  of  the  meteorological  stations,  and,  by  direct  qne 
tionings  of  reliable  persoas,  had  found  the  fact  confirmed  that  really  ■ 
warm,  clear  summer  and  autnmn  days,  about  midday,  there  regnlac 
prevailed  alocal  wind  fiowlDg  downwards  iu  the  direction  of  the  river  fit= 
Maloja  Pass  to  beyond  the  Scaufs,  which  attained  its  greatest  inteosi- 
iu  the  warmer  hours  of  afternoon,  and  toward  evening  again  died  awai 
I  attempted  to  flud  an  explanation  for  this  phenomenon,  which  aa 
parently  stands  in  contradiction  to  the  theory  of  the  mountain  and  va 
ley  winds."  The  explanation  of  this  phenomenon  depends  essential 
npon  the  topographical  peculiarities.  The  meteorological  conditions 
the  Ober-Engadin  are  eutirely  the  same  as  those  of  an  inclosed  valle 
The  temperature  variations  are  much  greater  than  those  of  the  low- 
land beneath  it,  by  reason  of  the  dry,  pure,  thin  air.  The  insolation 
summer  produces  an  ascent  of  the  air  on  the  flanks  of  the  valley  th. 
is  followed  by  a  diminution  in  the  pressure  and  density  of  the  air  ic 
mediately  above  the  lowest  portions  of  the  loug,  narrow  valley  of  tt 
Ini),  and  which  demands  a  compensation.  Since  now  active  ascendin 
currents  are  moving  along  the  southern  base  of  the  Alps,  nothing  : 
more  natural  than  to  assume  that  the  deficiency  in  density  in  the  baa 
of  the  valley  of  the  Ober-Engadin  should  find  its  comjwnsation  b 
drawing  upou  the  cooler  and  somewhat  denser  air  on  the  other  aid 
but  at  the  same  level  iu  the  valley  of  the  Maloja. — {Z.  0.  Q.  M.j  Vo 
XV,  1880,  p.  207.) 

O.  T.  Sherman  has  published  the  result  of  observations  made  by  hin 
self,  in  balloons,  on  the  height  and  strength  of  land  and  sea  breesei 
The  observations  were  made  at  Coney  Island,  near  New  York,  at  th 
expense  of  Capt.  H.  W.  Howgate,  and  at  the  request  of  Professor  AblM 
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who  also  famished  most  of  the  instractions.  These  observations  were 
taken  every  five  minutes  with  barometer,  thermometer,  anemometer, 
&c.  It  is  demonstrated,  by  means  of  these  observations,  that  the  re- 
torn  current  of  air  is  comparatively  thin  and  feeble,  and  also  that  the 
sea  wind,  like  the  land  wind,  has  oiUy  a  feeble  power.  (Z.  0.  O.  M.,  XY, 
p.  448.) 

Professor  Airy  has  published  the  results  of  the  reduction  ofthe  pho- 
tQg^raphic  records  of  pressure  and  temperature  at  Oreenwich  since  1849. 
The  annual  wind  '< roses"  for  these  two  elements  are  as  follows: 


[Direction  of  wind. 

PretsoTo. 

Tf^mperatnre. 

N 

NB 

0.0 

3.8 

2.5 

0.0 

—8,8 

—2.2 

-LI 

—0.4 

7.7 
8.3 
9.1 
10.2 
11.1 
11.2 
10.4 

B 

SB 

S 

8W 

W 

NW 

rfaie  monthly  means,  including  those  of  earth  temperatures,  are  shown 
in  tbe  following  table.  The  air  temperatures  refer  to  the  years  1849  to 
18S8,  for  the  first  part  of  the  table;  but  for  the  sake  of  comparison  with 
tho  earth  temperatures  they  have,  in  the  second  part  of  the  table,  been 
'^oomputed  for  the  years  1847  to  1873,  and  are  given  in  degrees  cent : 


Temperatnres  for  1849-'68. 

Tomperataros  for  1847-'78. 

Month. 

ri 

• 

i 

1. 

r 

• 

1 

1 

1 
1 

S^^QtQiber 

4.0 

3.7 

4.3 

5.8 

&6 

11.7 

15.4 

17.0 

16.6 

14.2 

10.6 

5.0 

0.8 

8.0 

1.0 

1.9 

2.3 

4.7 

7.4 

10.8 

12.1 

12.5 

10.8 

&3 

4.1 

6.7 

—3.6 

—3.3 

-2.2 

+0.4 

2.1 

2.2 

2.7 

2.4 

2.4 

1.6 

0.0 

-2.6 

+0.2 

4.7 

3.6 

4.3 

5.3 

8.4 

11.6 

14.8 

16.0 

16.4 

14.0 

10.3 

5.0 

9.7 

0.2 

7.7 

7.1 

7.1 

8.1 

9.0 

12.8 

14.3 

15.4 

15.1 

13.6 

1L8 

10.0 

11.2 

«Si^:::::;;:  :::::::::::     ;: 

10.0 

£p5»^ :  :;;::::::  ..: 

10.5 

«tfcia 

10.1 
0.7 

ySy. :::::;:::::......:.  :.::;.:. 

0.4 

y»^.  ^"iii.""!  .*".^^*'  I "":.  . 

0.4 

5^:::::;::::::::::.::::::;;::::::;::::::::::: 

0.6 

10.1 

Sl^^nanlinr  "  " 

10.6 

^S^kober             "l'          ',,Vmmm','.W.'m'.'.      ".'.'. 

11.0 

^S^^wBBber.  •-•--.. 

1L2 

10.3 

^. 

{Z.  0.  G.  If.,  Vol.  XV.,  1880,  p.  405.) 

Professor  Finger,  of  Vienna,  has  published  a  second  memoir  on  the  in- 
'ftnence  of  the  earth's  rotatiou  upon  the  winds.    As  several  of  his  funda- 
mental assumptions  diflfer  from  those  introduced  by  Ferrel,  his  results 
differ  correspondingly.    He  concludes  that  the  gradient  in  the  hori- 
zontal direction  perpendicular  to  the  respective  wind  direction  is  entirely 
^dependent  of  the  friction  and  other  resistances  to  the  motion  of  the  air; 
JiDd,  again,  that  the  influence  of  the  ascending  vertical  movement  is  to 
depress  the  barometric  pressure  for  south  winds  and  rai^e  it  iox  \iQt>iXi 
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winds.  [This  influence  seems  to  relate  to  matters  of  minor  importance  ai 
compared  with  those  to  which  Professor  Ferrel  has  confined  his  atten 
tion.]    (Z.  0.  Q.  3f.,  XVI,  1881,  p.  532.) 

Dr.  A.  Sprung  gives  an  elucidation  of  the  theoretical  considerationi 
explanatory  of  his  conclusion  that  the  daily  period  in  wind  force  is  { 
necessary  consequence  of  a  daily  period  in  wind  direction  and  veloci^ 
He  finds  for  a  x)eriod  of  cloudless  weather  in  Magdeburg  the  followinj 
mean  velocities  recorded  by  the  meteorograph  of  Dr.  Assmann. 


Kiigdebnrg  records. 

■ 

HAmbnrg  reoordo. 

Hoar. 

Wind 
direction. 

Wind 
Telocity. 

Hoar. 

,        Wind 
^   direction. 

Wind 
Telocity. 

^  9  a.in 

o 

y .  80. 6  S. 
86.0 
8&8 
87.2 
87.5 
90.8 
87.1 
87.8 
85.7 
82.7 
82.8 
75.6 
72.6 
70.7 

5.1 
5.8 
6.2 
6.8 
6.8 
6.5 
6.6 
6.3 
6.4 
5.5 
4.8 
4.6 
4.9 
5.1 

0—  2  Aim ............ 

o 

N.  63.2B. 
59.7 
66.5 
7&9 
80.8 
78.8 

4.6 

9-10  a.m 

2-  4  a.m 

4.3 

10-11  %.m 

4-  6  a.m... 

4.9 

ll-12in 

fr-  8  Aim 

4.8 

12-  1  p.m 

8-10  %.m. 

9.6 

1-  2  p.m 

10-12  m 

6.7 

2—  3  p, m... 

12-  2  p.m 

8a8 

6.8 

8-  4  p.m 

2-4  p.  m 

76.2 
66.2 
70.9 
62.9 
.62.4 

6.8 

4—  5  p.in...... 

4-  6  p.m 

6L8 

6-  6  p.  m 

fr-  8  p.m ............ 

5.1 

9Lm  1  ■n.m.   

8-10  p.m 

5.0 

7-  8  p.m 

10  midnight 

5.0 

&-  9  p.  m 

9-10  p.m 

These  show  a  wind  force  increasing  as  the  wind  veers  toward  tli 
east  in  the  morning,  and  diminishing  in  the  afternoon  as  the  wind  bacb 
to  KE.  A  general  summary,  based  on  records  from  18  stations  in  Europ 
and  Asia,  shows  that  the  number  of  plus  or  minus  revolutions  of  th 
wind-vane  is  as  follows : 

Morning,    +  4185  —  2617 

Afternoon,  +  2885  —  3267 

ft 

whence  the  Dove  law  of  winds  is  not  confirmed  for  the  afternoon  intei 
val  1  p.  m.  to  9  p.  m.,  but  is  perfectly  so  in  the  morning  hours.  The  "  Espj 
Koppen''  theory  of  the  diurnal  variation  of  the  strength  of  the  wind  n 
quires  that  no  such  period  should  exist  at  considerable  altitudes  abov 
the  earth,  and  this  is  confirmed  by  the  observations  taken  on  Schaffber 
and  Picdu-Midi.    (Z.  0.  (?.  JIf.,  XVI,  1881.  p.  424.) 

Sprung  has  continued  his  theoretical  investigations  on  the  wind  b; 
adding  a  few  empirical  results  as  to  the  relation  between  the  force  c 
the  wind,  the  gradient,  and  their  diurnal  periodicity.  Expressing  th 
wind  force  (S)  on  the  Beaufort  (0  to  12)  scale,  and  the  gradient  in  mill: 
meters  of  the  barometer  for  111  kilometers  (or  millimeters  for  degre 
of  latitude),  he  finds  in  general : 

Gradient  =  0.6  4-  0.212  8  +  0.019  8^. 

For  the  same  gradient  the  wind  force  is  greater  for  north  and  eas 
winds  than  for  south  and  west  \sinds,  also  greater  in  summer  than  r 
winter.    The  diurnal  variation  in  wind  force  during  clear  days  is  mn« 
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than  daring  cloudy  days.  The  range  for  the  former  is,  in  the 
sixcKimer  season,  twice  that  for  the  latter.  For  clear  days  the  range  of 
-w^xi^d  force  is  remarkably  great,.  whQe  the  gradient  remains  unchanged, 
Sk  cM>Qdition  that  requires  the  introduction  of  an  explanation  in  the 
xo£i»imer  suggested  by  Koppen  (Z.  0.  O.  -Jf.,  XIV,  pp.  333-349.)  At  sea 
diurnal  range,  as  deduced  for  marine  records,  shows  nothing  of  all 
remarkable  increase  of  wind  force  at  2  p.  m.  Finally,  Sprung  com- 
the  anemometer  records  at  4  stations  with  the  corresponding  esti- 
on  the  Beaufort  scale,  and  deduces  the  following  formula : 
elocity  in  meters  per  second  =  0.360  + 1.691  x  Beaufort  scale  of  force. 
0.  O.  JJf.,  XVI,  1881,  p.  356.) 

he  above  work  by  Sprung  has  been  followed  by  a  similar  study  by 
^  W.  Clement  Ley,  who  has  discussed  the  observations  at  Stony- 
)t  and  Kew,  and  who  concludes  that  if  we  could  have  isobars  for  the 
^1  of  the  cirrus  clouds,  we  would  there  find  above  the  deepest  cyclone 
a  slight  secondary  depression  circulating  around  a  portion  of  the 
it  polar  depression.    He  submits  the  question  *<  Cannot  the  fact  that 
Lven  gradient  for  east  winds  obtains  only  in  the  lower  atmosphere, 
le  a  similar  gradient  for  west  winds  holds  good  for  the  whole  atmos- 
tre,  be  brought  into  connection  through  known  laws  of  mechanics  with 
fact  of  the  greater  force  of  the  east  over  the  west  winds  at  the  earth's 
^ttortacet''    (Z.  0.  Q.  JJf.,  XVI,  1881,  p.  635.) 

Sapan,  professor  of  geography  in  the  University  of  Czernowitz,  has 

I^ta^lDlished  a  valuable  work,  entitled  "  Statistik  der  unteren  Luftstro- 

xgeuj^in  which  he  has  utilized  the  great  collection  of  data  published 

Coffin's  "Winds  of  the  Globe"  (Washington,  1876),  and  almost  as 

more  collated  by  himself.    Supan  has,  in  fact,  endeavored  to  util- 

only  the  longer  series  of  observations,  and  he  confines  himself  to 

^^^ixiual  percentages  of  the  frequency  of  the  winds,  omitting  the  calms, 

Ich  are  not  given  with  sufficient  accuracy  and  uniformity  by  the  vari- 

observers.     Only  about  thirty  pages  of  the  whole  volume  are  occu- 

with  general  analysis  and  conclusions. 

In  elucidating  the  mutual  relations  of  wind  and  pressure,  Supan  cal- 

^^^Oiates  the  pressure  for  January  over  the  N.  Atlantic  Ocean  at  various 

altitudes  and  degrees  of  latitude.    Adopting  observed  pressures  at  sea- 

and  Glaishers'  rate  of  diminution  of  temperature  with  altitude, 

obtains  the  pressures  in  the  following  table: 


Lat 

Presaaret. 

Differences  of  pressure. 

Altitudes  in  meters. 

Altitudes  in  meters. 

0. 

755 
744 
7M 
758 

2,000 

4,000 

6.000 

8,000 

0. 

2,000 

4,000 

6,000 

8.000 

0 

80 

eo 

80 
0 

572 
576 
601 
600 

428 
441 
467 
469 

316 
334 
360 
365 

232 
251 
275 
282 

-  3 
-14 

-28 
-24 

•    -41 

-28 

-  2 

0 

-49 

-31 

-  5 

0 

/ 

—50 

-31 

-  7 

0 
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Whence  it  appears  that  at  3000™  a  uniform  downward  gradient  pre- 
vails from  the  equator  to  the  pole,  and  that  this  gradient  is  stronger  the 
higher  we  ascend  above  that  level.    {Z.  0.  O.  M.j  XVI,  1881,  p.  402.) 

A.  Eichter  has  studied  the  relations  of  the  upper  cirrus  cloud  move- 
ment to  the  distribution  of  pressure  and  temperature  at  the  earth's  sur- 
face, basing  his  studies  upon  the  cloud  observations  of  the  years  1878- 
1880  at  Ebersdorf,  and  the  daily  weather  charts  of  the  Deutsche  See- 
warte.  He  finds  for  the  average  of  the  three  years  that  the  upper  clouds 
move  towards  the  azimuth  S.  85°  W. ;  the  angle  by  which  the  movement 
of  the  cirrus  differs  from  the  barometric  gradient  averages  88^,  and  that 
by  which  it  differs  from  the  corresponding  temperature  gradient  is  76o. 
The  changes  in  these  average  results  depending  upon  the  seasons  the 
direction  of  the  wind,  excessive  gradients,  &c.,  are  also  investigated 
somewhat.    (Z.  0.  O.  M.^  XVI,  1881,  p.  37G.) 

L.  Teisserenc  de  Bort,  in  a  study  upon  atmospheric  circulation  in  the 
Iberian  peninsula,  says :  ^'The  simultaneous  observations,  day  by  day, 
assume  greater  importance,  but  this  new  mode  of  research  cannot  wholly 
replace  studies  by  the  method  of  averages  in  many  of  the  problems  that 
meteorology  offers  us.  Averages  are,  in  fact,  a  powerful  means  of 
bringing  out  the  dominant  character  of  phenomena,  and  they  are  aplica- 
ble  to  the  discussion  of  daily  charts  as  well  as  to  the  so-called  statisti- 
cal researches.  These  latter  do  not  show  the  accidental  variations,  but 
they  put  in  relief  certain  influences  that  play  an  important  part  because 
of  their  continuous  action,  and  that  are  too  feeble  to  clearly  stand  forth 
in  the  portrayal  of  the  general  condition  that  obtains  at  any  moment. 
(Z.  0.  O.  M.J  XVI,  1881,  p.  265.) 

F.  Chambers  has  discussed  with  much  ability  the  record  for  1873,'  74, 
'75  of  the  anemograph,  at  Kurrachee,  in  a  memoir  of  some  length.  (Z. 
0.  G.  i/.,  XVI,  1881,  p.  172.) 

Eagona  has  published  a  memoir  on  the  diurnal  and  annual  variations 
in  the  direction  of  the  winds,  basing  his  studies  upon  the  hourly  read- 
ings from  the  self-register  of  the  observatory  at  Modena.  He  finds  four 
daily  maxima  and  four  minima  in  the  velocity  of  the  wind  during  Jan- 
uary', February,  October,  and  December,  three  maxima  and  minima 
during  March,  June,  July,  and  August,  September,  and  November,  and 
two  maxima  and  minima  during  April  and  May.  The  connection  be- 
tween diurnal  periodicity  in  velocity  and  direction  is  so  close  that  he 
then  finds  almost  a  perfect  parallelism  in  these  two  data.  As  to  the  an- 
nual periodicity  he  finds  for  each  wind  direction  two  maxima  and  two 
minima  of  frequency ;  he  also  finds  Dove's  law  of  rotation  of  the  winds 
confirmed  for  Modena.    (Z.  0.  O.  M.^  XVI,  1881,  p.  125.) 

VIII.— BAROMETRIC  PRESSURE. 
IX. — STORMS. 

Koppen,  in  a  review  of  the  extensive  work  of  Toynbee  on  the  ''Meteor- 
ology of  the  North  Atlantic  during  August  1873,"  gives  a  study  of  the 
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relation  between  isobars  and  winds  during  the  great  hurricane  that 
marked  this  month.  The  angle  between  the  wind  and^  isobar  in  each 
quadrant  of  the  hurricane  is  as  follows,  on  the  average  of  three  maps : 


Qnadrmt. 

Angle  ^. 

Number  of 
obserra- 
tioite. 

-NE 

SB 

8W 

KW 

Total- 

480 

e4o 

70O 
WO 

25 
11 
41 
81 

eio 

108 

At  difTerent  distances  from  the  storm-center  the  angle  varied  as  fol< 
lows: 


Distaxkoe 

Number  of 

Angle  ^. 

obeerva* 

miles. 

tions. 

100 

470 

7 

200 

B70 

17 

800 

820 

18 

400 

680 

82 

600 

050 

12 

000 

860 

7 

700 

750 

12 

800 

750 

8 

Since  these  relate  to  the  region  beyond  the  maximum  of  wind  force 
they  can,  according  to  Ouldberg  and  Mohn,  be  considered  as  approxi- 
mations to  the  normals  values  of  the  angle  of  deviation,  and  in  their 
notation  the  average  values  for  the  three  maps  are  as  follows: 


Date. 

* 

Number 
ofobaeiTft* 

Annat  24^  Idf^  n.  m.... 

0 

61 
60 
64 

87 
40 
81 

26^6^  a^m. .......... 

25,0»48*p.m 

This  angle  is,  therefore,  nearly  the  same  on  the  Atlantic  Ocean,  and 
in  latitude  42<>,  as  it  is  in  Denmark  and  Oreat  Britain.  By  the  formula 
given  by  Guldberg  and  Mohn  we  can  now  compute  the  coefficient  of 
friction  and  derive  the  value  X::=0.00005409.  With  this  we  may  compare 
the  value  Je  =  0.00007265,  computed  by  Hoffmyer,  for  Denmark,  latitude 
56^1  from  the  deviation  angle  a=59o,  and  we  find  it  higher  than  would 
have  been  expected  from  the  ocean  (Guldberg  and  Mohn  assume  for  the 
open  sea  t;  =  0.00004).  The  value  h  =  0.00002582,  computed  by  Clement 
liey  for  ^  =  77°  for  five  British  coast  stations  is  apparently  much  too 
smalL    (Z.  0.  O.  If.,  XV,  1880,  p.  201.) 

Friesenhof  concludes  from  the  study  of  the  paths  of  storm  centers 
that  the  most  important  factor  in  determining  both  the  velocity  and 
direction  of  the  progression  is  the  unequal  evaporation  in  the  different 
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quadrants — ^the  greater  the  ineqaality  the  faster  the  movement.  In  the 
Korth  Atlantic  Ocean  this  evaporation  is  largely  dependent  npon  the 
presence  of  open  water  or  a  covering  of  ice,  whence  he  is  led  to  con- 
clude that  the  storm  paths  of  this  region  may  be  classified  in  two 
periods.  The  first  is  that  of  the  frozen  Ea«t  Polar  Sea,  with  floating 
ice  in  the  West  Polar  Sea,*  which  period  is  marked  by  great  frequency  of 
depressions  over  the  Atlantic  and  their  movement  southward  into  the 
interior  of  Russia.  The  second  period  is  that  of  the  frozen  West  Polar 
Sea,  with  less  ice  in  the  East  Polar  Sea,  which  period  is  marked  by 
fewer  Atlantic  cyclones,  which  all  pass  from  the  Gulf  Stream  into  the 
East  Polar  Sea.  There  is  no  regularity  in  the  duration  of  these  periods, 
although  there  is  some  appearance  as  if  the  first  belonged  to  the  winter 
and  the  second  to  the  summer  season.    (Z.  0.  &.  M.^  XY,  1880,  p.  217.) 

J.  Elliott  has  published  an  elaborate  report  of  the  Madras  cyclone, 
May,  1877,  in  which  he  contributes  much  to  the  knowledge  of  the  circum- 
stances attending  the  inception  of  the  cyclones  of  the  Bay  of  BengaL 
He  says  that  it  is  doubtful  whether  there  is  in  all  cases  a  single  c»lm 
center  which  continues  unbroken  during  the  continuance  of  the  cyclonic 
disturbance  in  its  more  intense  form  and  the  path  of  which  marks  the 
line  of  advance  of  the  cyclone.  It  is  quite  probable  that,  with  the  inter- 
mittent actions  of  the  winds,  one  of  the  commonest  features  of  cyclones 
being  rapid  variations  in  their  intensity,  which  give  rise  to  the  well  knowl^ 
phenomena  of  squalls,  there  may  be  a  continuous  disappearance  of  one 
storm  center  and  the^  formation  of  another  in  its  neighborhood. 

The  only  entirely  new  and  adequate  factor  in  the  meteorological  ocm- 
ditions  present  during  the  origin  and  existence  of  this  cydone  was  rain- 
fiedl;  the  cyclone  gradually  developed  after  the  rainfall,  and  its  intensity, 
bears  the  most  direct  and  marked  relation  to  the  intensity  of  the  rainfall. 
It  followed  the  line  of  heavy  rainfall  throughout  its  existence. 

The  energy  of  the  latent  heat  given  out  produces  an  ascensional  or 
expansional  movement  in  the  atmospheric  condensing  region,  and  thifl 
disturbance  is^  followed  by  an  attempt  towards  equilibrium,  whicdi  in 
this  case  is  the  converging  motion  of  the  lower  atmospheric  strata  to 
the  area  of  rainfall.    (Z.  0.  O,  Jf.,  Vol.  XV,  1880,  p.  308.) 

Bagona  has  published  a  work  on  the  general  movement  of  the  at- 
mosphere, and  the  prediction  of  the  weather  in  especial  reference  to 
Italy.  He  states  that  the  barometric  depressions  approaching  Italy  from 
the  northwest  and  south  pass  around  the  peninsula  rather  than  over  it. 
About  the  same  number  of  depressions  approach  from  all  directions. 
(Z.  0.  O.  M.,  XVI,  1881,  p.  462.) 

Dr.  Van  Bebber  has  studied  the  dail^  and  monthly  course  of  the 
barometric  minima  in  Europe,  1876-1880,  and  endeavored  to  contribate 
toward  bridging  over  the  gap  between  climatological  studies  based  on 
monthly  and  annual  means,  and  those  based  on  daily  weather  maps* 
In  studying  the  statistical  distribution  of  minima,  he  constructs  a  map, 
showing  the  average  lyimber  of  minima  passing  through  each  squai^  of 
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50  latitude  aud  1(K>  longitude.  [In  the  statistical  atlas  published  by  the 
Unites  States  Census  Office  in  1876  may  be  found  a  similar  chart  for 
each  one  degree  square  for  the  United  States.] 

Van  Bebber  finds,  however,  that  the  irregularities  in  contiguous 
years  are  such  as  to  show  that  five  years  is  by  far  not  enough  to  estab- 
lish the  normal  distribution  of  storm-centers. 

The  following  table  shows  the  annual  means  for  each  zone,  corrected 
so  as  to  reduce  io  a  uniform  area  with  the  zone  of  50^  latitude : 


Latitnde. 

Annn>]  namber. 

Means. 

0 

40-«5N. 
45-50N. 

60-MK. 

ft5-60N. 

w-foir. 

lao 

11.6 
C  18. 8  oontincoitAL    ; 

18. 0  ooeanio. 
C  19l  8  conttoenUl. 
}  28. 4  ooeanio. 

20.0 

18.0 
11.6 

lfi.9 

21.1 
20.0 

In  reference  to  the  paths  pursued  by  the  minima,  Yan  Bebber  finds 
the  routes  most  frequented  to  be  as  follows: 

(A)  Passing  through  Northwestern  Ireland;  then  along  the  coast  of 
Norway  into  the  Arctic  Circle;  thence  dividing  and  passing  on  either  (1) 

orthward  until  swallowed  up  in  the  ocean,  or  (2)  to  the  White  Sea,  or 
southeast  to  the  interior  of  Bussia. 
)  Passing  near  Great  Britain ;  thence  either  directly  over  the  North 
Sea,  Southern  Scandinavia,  central  and  southern  Baltic  Sea  to  Finland 
and  the  Baltic  provinces  of  Bussia. 

(C)  Passing  southwest  of  Great  Britain,  southeastward  over  France 
to  the  Mediterranean. 

In  general,  the  minima  seem  to  prefer  the  coast;  mountains  do  not 
apparently  attract  them.    (Z.  0.  G.  If.,  XVI,  1881,  i>.  418.) 

Biniker  has  studied  the  mass  of  data  collected  by  the  forestry  com- 
mission of  Aargau,  Switzerland,  relative  to  the  occurrence  of  hail.  He 
finds  an  intimate  connection  between  the  frequency  and  severity  of  hail 
storms  and  the  distribution  of  forests,  cleared  land,  &c. ;  the  more  forests, 
so  much  the  less  haU.    (Z.  0.  O.  3/.,  XYI,  1881,  p.  525.) 

Lancaster,  of  Brussels,  has  discussed  the  observations  of  thunder 
storms  in  Belgium  during  1878.  He  finds  the  trend  of  the  paths  of  the 
43  storms  distributed  as  follows:  Toward  the  SW.,  25;  S.,  8;  SE.,  4; 
W.,  4;  UW.,  1;  NE.,  1.    The  hourly  velocity  of  progress  averages  5  kiL 

On  the  average  of  45  years,  1833  to  1878,  the  annual  distribution  of 
days  with  thunder  is  as  follows : 


Number  of  Btonns. 

January 12 

February 10 

March 27 

April 45 

May  108 

Jane 143 


Namber  of  stonus. 

July 158 

August.. 159 

September 68 

October 21 

November 6 

December 4 
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The  diurnal  periodicity  is  as  follows : 

Interval.  No.  of  ston 

Midnight  to    2  a.  m 

2  a.  m.  to   4  a.  m 

4  a.  m.  to    6  a.  m 

6  a,  m.  to    8  a.  m 

8  a.  m.  to  10  a.  m 

10  a.  m.  to  noon 

Noon  to   2  p.  m 

2  p.  m.  to   4  p.  m 

4  p.  m.  to    6  p.  m 

6  p.  m.  to    8  p.  m 

8  p.  m.  to  10  p.  m 

10  p.  m.  to  midnight 

(Z.  0.  o.  M.y  Vol.  XVI,  pp.  aed-a: 

Schiaparelli  and  Frisiani  have  prepared  a  study  of  the  observatii 
of  thunder  storms  made  in  Upper  Italy  during  1877.  The  latter  fii 
that  the  greater  part  of  the  storms  occur  when  a  barometric  maxim 
is  present  on  the  Atlantic  coasts  of  France  and  England,  and  pressi 
is  high  on  the  north  side  of  the  Alps ;  a  smaller  proportion  of  the  stoi 
occur  when  the  maximum  barometer  is  over  Korthem  Africa^  very  1 
occur  when  the  maximum  is  over  Upper  Italy,  and  only  when  cl 
warm  days  prevail.  None  occur  when  the  weather  is  perfectly  cle 
with  uniform  high  pressure,  or  when  the  minimum  pressure  is  due  w 
or  the  temperature  too  low.  No  encouragement  is  found  as  to  the  pro 
bility  of  our  being  able  to  predict  local  thunder  storms.  (Z.  0.  O. 
XVI,  1881,  p.  360.) 

The  distribution  of  thunder  storms  in  ZUrich  during  the  past  nin 
years  has  been  studied  by  the  scientific  society  in  that  city,  the  summs 
of  which  is  given  by  Hann.  The  daily  records  for  this  period  show  1,' 
thunder  storms  with  thunder  and  lightning,  217  lightning  withi 
thunder,  and  368  hail  storms,  of  which  116  are  included  in  the  ab< 
1,734.  The  annual  distribution  of  these  storms  by  ten-day  x)eriods  sh 
two  maxima  of  155  each,  viz,  the  11th  to  20th  of  June,  and  10th  to  11 
of  August.    (Z.  0.  Q.  M.^  Vol.  XVI,  p.  349.) 

X. — ELECTRICITY,  MAGNETISM,   AURORAS,   ETC. 

H.  Fritz  has  published  a  very  complete  summary  of  the  present  st 
of  our  knowledge  of  the  aurora  {Das  Polarlicht,  Leipzig,  1881).  ^ 
quote  the  following: 

(1)  The  region  of  greatest  frequency  is  in  the  neighborhood  of  ) 
Arctic  Circles,  touching  North  Cape  and  Point  Barrow,  and  at 
southernmost  passing  through  Northern  Labrador.    This  generalizat 
was  first  published  by  him  in  1807,  but  in  the  present  work  is  revi« 
by  the  help  of  his  great  catalogue  of  auroras,  published  in  1873. 

The  relative  frequency  of  auroras  for  stations  nearest  the  zone 
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s£E^M:imam  freqaency  is  shown  in  the  following  table,  where  the  fourth 
<ic>l(unn  (B)  contains  the  total  number  of  auroras  obse/ved  at  the  given 
^e^i'tions  during  the  years  for  which  we  have  the  record,  the  fifth  column 
<E3)  gives  the  number  of  auroras  recorded  in  Fritz's  catalogue  as  having 
l>o«n  observed  in  Central  £uroi>e  during  the  same  years,  and  the  last 
column  (M)  gives  the  mean  relative  frequency  of  visibility  of  the  aurora 
for  the  respective  places  for  the  interval  from  1700  to  1872,  as  computed 
b^  the  formula 


M=:28 


E 


Statton. 


ClftrlAtiuiU 


ICanae 


EKAflord 

KUdidii 

VovrnZanblft 

Bo 

3![«Taclwaie  Xolynuk . . 

ayvohaeKolyiiMk 

Ibelaod 

^    Do 

Sp&tablrfai 

VnuBi  Joief  Land .... 
MatlAWT«iioe,V.Y.. 

taBBMrrilksK.Y 

^tl«^N.Y 

SwikCity 

TorQiito.Guiada  West 

5ep«iTfll«,lf.T 

2rniklin.lle 

AlbkmMfaiM 

^beo 

MtowBgomingen 

juciipoooton 

"•oooPactoiy 

SSl Al  W 

■•rtto'oIWl* 

vnmberhnd  HooBe  ... 
Jwt  George. 


Jort  Cbipewjim,  &a. 

£«I.T  and  Lewis 

?ortSim 


^nces  Lakes 

JortHope 

|onH«naDoe 

^Enterprise 

*****  Normann 

5>rtFtankliii 

Inkon 

PoelgBiYer 

^ort  Confidence 

5*?»bne8onnd 

Jdix  and  Sheriff  Harbor 

Jwnt  Barrow 

fort  Canada 

^caster  Sound 


Lati- 
tude. 


58  N. 
56  JX. 
60  K. 

60  JH. 
69  N. 
63  K. 

59  N. 

63  N. 
TON. 
TON. 
69  N. 

73  N. 

78  N. 
66  N. 
69  N. 
65  N. 
65  N. 
75  N. 

79  N. 

80  N. 
78  N. 
43  N. 
48  N. 
43  N. 

43  N. 

44  N. 

44  N. 

45  N. 

46  N. 

46  N. 

47  N. 
47N.t 

48  N. 

51  N. 

52  N. 
62  N. 
54  N. 

64  N. 

69  N. 

61  N. 

62  N. 

62  N. 

63  N. 
68  N. 

64  N. 

65  N. 

65  N. 

66  N. 

67  N. 
67  N. 

70  N. 

70  N. 

71  N. 

72  N. 

74  N. 

75  N. 
64  N. 


Longi- 
tude. 


3E. 

2B. 
11 E. 
18  E. 
?4E. 

22  E. 
3B. 

HE. 

23  E. 

24  E. 
SIB. 
54  E. 
53  E. 

151  E. 
161 E. 

20  W. 

20  W. 

20  E. 

15  E. 

16  E. 
60  E. 
71 W. 


75  W. 


79  W. 
76  W. 
70  W. 
74  W. 


71  W. 
80W.t: 
85  W. 
81 W. 


102  W. 
128  W. 
lUW. 


121 W. 
WOW. 
131 W. 
109  W. 
113  W. 
125  W. 
123  W. 
147  W. 
134W. 
118  W. 
163  W. 

92  W. 
156  W. 

94  W. 

81 W. 
IIIW. 

52  W. 


184 

238 

965 

1,150 

858 

587 

405 

86 

23 

111 

58 

51 

16 

30 

65 

149 

800 

18 

4 

100 

249 

308 

178 

174 

323 

1,242 

212 

61 

408 

68 

220 

40 

79 

294 

61 

79 

46 

57 

182 

129 

253 

66 

39 

200 

148 

82 

49 

24 

201 

198 

82 

25 

256 

80 

0 

27 

481 


197 

166 

1.149 

1.859 

460 

712 

292 

18 

6 

20 

85 

61 

10 

41 

5 

81 

211 

18 

2 

86 

164 

823 

166 

211 

406 

949 

479 

40 

858 

165 

822 

45 

84 

121 

57 

40 

10 

58 

85 

154 

148 

19 

18 

11 

3 

18 

11 

20 

238 

03 

8 

51 

78 

28 

3 

10 

133 


K. 


28 

41 

28 

28 

25 

21  . 

81 
105 
1«.7 
155 

42 

83 

45 

20 
864 

51 

89 

81 

66 

82 

43 

27 

82 

23 

22 

87 

84 

48 

82 

28 

20 

25 

26 

64 

30 

h5 
129 

28 
146 

23 

48 

97 

01 
Max. 
Max. 

50 
125 

84 

24 

60 
112 

56 

92 

39 

94 

76 
101 


Even  if  the  periodicity  of  the  phenomena  has  a  partial  influence  upon 
*t8  magnitude  and  frequency,  still  it  must,  beyond  all  doubt,  be  that 
S.Mis.  100 20 
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north  of  the  line  of  greatest  frequency  toward  the  Pole  the  freqa6i\cy 
and  magnitude  of  the  aarora  diminishes  more  rapidly  than  toward  tlij» 
Equator,  although  for  no  place  in  that  zone  is  the  aurora  entirely  in- 
visible,  as  is  the  case  in  lower  latitudes. 

(2)  With  regard  to  the  direction  in  which  auroras  are  seeo,  after  dis- 
cussing a  large  number  of  observations,  the  author  finds  that  the  linea 
of  greatest  frequency  and  neutral  directions  are,  in  all  probability,  sub- 
ject to  periodical  changes  in  frequency  and  extent,  whereby  they  soon 
come  nearer  the  Pole  and  again  depart  from  it,  as,  in  fact,  could  have 
already  been  suspected  from  the  different  altitudes  and  positions  of  the 
observed  segments,  arcs,  &c. 

(3)  As  regards  the  distribution  of  auroras  in  space,  the  author  con- 
cludes that  the  great  part  of  the  auroras  has  no  great  extension,  or  the 
phenomenon  is  produced  by  conditions  which  are  very  local  in  their 
nature. 

(4)  In  regard  to  the  altitude  of  the  aurora  above  the  earth's  surface,, 
the  author  states  he  can  make  no  advance  on  the  conclusions  previously 
formulated  by  others.  The  altitudes  above  the  earth's  surface  at  which 
polar  lights  develop  are  very  various,  and  the  altitudes  of  these  regions^ 
at  least  for  the  lower  limit,  diminish  with  the  latitudes. 

(6)  The  extent  of  the  aurora  and  the  duration  vary  within  wide  limit8. 
The  greatest  extent  in  latitude  has  been  from  29^  south  up  to  82<^ 
north,  aud  the  greatest  in  longitude  ha^  been  about  28(P.  The  greatest 
duration  has,  apparently,  been  from  August  28  to  September  7  [1869]. 

(6)  With  regard  to  diurnal  period,  he  fiuds  that  the  aurora  attains 
only  one  maximum  and  one  minimum;  the  former  is  usually  about  10 
p.  m.,  the  principal  exception  being  at  Point  Barrow,  where  the  maxi- 
mum would  appear  to  be  at  3  or  4  p.  m. 

(7)  In  regard  to  the  annual  period,  nearly  all  the  series  of  observa* 
tions  show  two  maxima  and  minima. 

(8)  In  regard  to  the  eleven  year  and  the  secular  periods,  it  would 
appear  that  the  x>eriodicity  of  the  aurora  can  be  determined  more  accu- 
rately in  proportion  as  we  know  the  perodicity  of  the  sun  spots. 

(9)  The  following  table  shows  the  comparison  between  apparent  sun 
spots  and  auroras,  so  far  as  both  of  these  data  can  be  gathered  from  im- 
I)erfect  records: 

Dates  of  maxima  and  minima  of  observed  number  of  aurorae. 


Maxima. 

Minima. 

1707.2 

1804.6 

1712.1 

1810.8 

1719.7 

1818.6 

1723.6 

1822.2 

1730.6 

1829.9 

1734.6 

1834.1 

1739.8 

1840.2. 

1744.1 

1843.8 

1748.8 

1860.1 

1766.4 

1866.3 

1760.9 

1860.6 

1766.1 

1866.6 

1772.8 

1870.9 

1775.2 

1778.0 

1783.4 

1788.3 

1799.9 
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(10)  The  mean  length  of  the  period  from  one  maximum  or  minimum 
to  the  next  is  as  follows : 

Years*. 

For  the  minima,  1712  to  1865 10.96 

For  the  maxima,  1707  to  1870      10.91 

Average 10 .94 

(11)  With  regard  to  the.  secular  period,  Fritz  computes  as  follows : 


208B.C.toie48... 
f*rom  887  A.  D.  to  1848.. 
T^om  503  A.  D.  to  1848.. 
From  807  A.  D.  to  1848.. 
Krom  1401  A.  D.  to  1848. 


Periods. 

Duration. 

*•••>•>••■>•••-■••••■••«••• 

37 
26 
24 
19 

8 

S51.6 

&&.8 

C6.0 

54.8 

&5.9 

From  the  above  he  deduces  the  mean  length  of  the  secular  period  as 
65.6  years,  or  exactly  five  eleven-year  periods  of  11.12  years  each. 

He  suggests  that  in  the  present  relation  between  auroras  and  terres- 
trial magnetism  a  portion  of  the  periodical  variability  may  be  due  to 
tike  displacement  of  the  existing  distribution  of  terrestrial  magnetism, 
and  be  therefore  to  a  large  degree  apparent. 

(12)  In  reference  to  the  connection  between  auroras  and  the  disturb- 
ances of  terrestrial  magnetism,  he  concludes  that  auroras  and  magnetic 
I>ertarbations  frequently  occur  simultaneously  or  follow  each  other 
closely;  that,  however,  the  perturbations  that  coincide  with  auroras 
are  not  observed  at  all  magnetic  stations,  and  that  probably  auroras 
occur  without  being  announced  by  perturbations  in  terrestrial  mag- 
netism. In  most  cases  the  aurora  precedes  the  stronger  deviations  of 
the  needle. 

(13)  Again,  in  reference  to  the  daily  magnetic  periods,  he  finds  that 
tbe  10  p.  m.  maximum  of  auroras  entirely  corresponds  with  daily  mini- 
mum of  declinations,  which  latter,  like  the  maximum  of  auroras,  comes 
later  with  increase  of  latitude,  and  that,  moreover,  it  agrees  with  the 
minimom  of  inclination  or  with  the  maximum  of  the  intensity  for  any 
one  single  place,  for  instance,  St.  Petersburg,  or  with  the  secondary 
ntiaximnm  of  inclination  of  other  places,  such  as  Toronto,  Hobarton,  &o., 
and  the  maxima  of  auroras  only  agree  with  the  secondary  maxima  of 
tlie  disturbances.  Herein  it  is  established  that  the  connection  between 
the  changes  in  the  terrestrial  magnetism  and  the  aurora  is  indirect, 
and  at  present  the  appearances  are  that  both  these  phenomena  are  in- 
-flnenced  by  a  common  cause,  or  perhaps  are  due  to  it. 

(14)  With  reference  to  connection  with  anntuil  periods  of  terrestrial 
magnetism  Fritz  says  that  the  relations  are  more  intimate ;  thus,  the 
daily  variation  of  declination,  as  observed  at  Munich,  Hobarton,  Floe- 
Ixirg  Beach,  show  annual  changes  in  their  amplitude  coincidincr  with  the 
changes  in  frequency  of  auroras. 
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(15)  With  reference  to  the  relation  between  auroras  and  sun  spots,  the 
author  sums  up  the  present  state  of  our  knowledge  as  follows :  The 
maxima  of  the  sun  spots  accurately  or  very  closely  agree  with  the 
quadratures  of  the  planets  Jupiter  and  Saturn.  The  differences  are 
smallest  in  those  periods  in  which  the  spotted  surface  is  greatest  upon 
the  sun,  when  the  auroras  are  the  most  frequent  and  most  beautifully 
developed,  as  in  the  years  1638,  1648, 1718, 1727, 173H,  1837,  1848.  The 
two  longest  periods  (1660  to  1676  and  1789  to  1804)  correspond  to  the 
times  of  quadratures  (1668  and  1797),  for  which  times,  according  to  the 
previous  observations,  correspond  no  maxima.  From  these  quadratures 
of  Jupiter  and  Saturn,  Fritz  computes  again  the  greater  aurora  period  as 
65.56  years. 

(16)  The  eighth  chapter  deals  with  the  relation  between  the  aurora 
and  the  electricity  of  the  atmosphere  and  the  earth.  The  electric  nature 
of  the  aurora  is  in  general  suflQciently  well  acknowledged,  and  some  de- 
tail  of  aurora  phenomena  can  be  reproduced  in  the  electrical  experiments 
of  our  physical  laboratories,  but  a  satisfactory  general  theory-  as  to  the 
exact  explanation  of  the  auroral  phenomena  has  not  yet  been  Ji^coom- 
plished.  No  evidence  of  the  existence  of  free  electricity  in  the  air  waa 
observed  in  delicate  exiMjriments  in  the  Arctic  regions,  made  by  Pariry, 
1819  to  1825,  Fisher  1824,  Franklin  1826  to  1827,  McClintJOck  1857  to 
1859,  Bessels  1872,  Nares  1875.  But  traces  of  electrical  phenomena  are 
claimed  to  have  been  observed  by  Wyjkander  at  Spitzbergen,  1872  and 
1873,  and  by  Hjaltalin,  in  Iceland,  and  by  Canton,  in  London.  The 
diurnal  periodicity  of  atmospheric  electricity,  the  annual  periodicity, 
and  the  secular  periodicity  have  all  been  the  subject  of  observation  by 
Schubler,  Quetelet,  Everett,  Wisliczenus;  but  no  definite  relation  be- 
tween auroras  and  electricity  can  be  deduced  from  these  observations. 
The  relation  between  frequency  of  thunder  storms  and  auroras  has  been 
maintained  by  some;  but  the  result  announced  by  Yon  Bezold,  namely, 
that  the  maximum  of  auroras  occurs  at  the  time  of  the  minimum  of 
thunder  storms  is  directly  controverted  by  Fritz,  whose  studies  cover  a 
longer  period  and  a  larger  number  of  stations,  and  demonstrate  that 
there  is  no  definite  relation  between  the  two  phenomena.  On  the  other 
hand,  the  relation  between  thunder  storms  and  sun  spots  seems  to  be 
more  definite:  at  least  Fritz  finds  that  the  maxima  and  minima  of 
thunder  storms  do  not  correspond  to  the  maxima  and  minima  of  son 
spots. 

A  further  connection  apparently  exists  between  auroras  and  the  dis- 
turbances that  are  experienced  on  telegraph  lines  due  to  the  so-called 
earth  currents.  This  phenomenon  was  first  observed,  1848,  by  Matteuci 
on  the  telegraph  line  between  Pisa  and  Florence  during  the  aurora  of  Oc- 
tober 17, 1848;  this  phenomenon  was  also  widely  observed  in  Europe  and 
America  during  the  great  aurora  that  lasted  from  August  28  to  September 
2, 1859;  other  dates  of  equal  or  greater  disturbance  were  1869,  May  13; 
1870,  April  5  and  October  24  and  25;  1872,  February  4;  the  observa- 
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(Lions  dnriDg  this  latter  were  among  the  most  extensive  ever  taken.  In 
general  the  distarbances  are  the  greatest  on  telegraph  lines  that  inter- 
sect the  meridians;  but  decided  exceptions  to  this  rule  are  sometimes 
recorded. 

Again,  in  general  the  optical  phenomena  follow  after  the  disturbances 
exjierienced  on  the  telegraph  lines,  and  the  latter  die  away  rapidly  after 
the  maximum  of  the  optical  display,  but  sometimes  the  earth  currents 
disappear  with  the  llrst  appearance  of  the  optical  phenomena.  It  is 
probable  that  a  thorough  investigation  of  this  subject  would  be  advan- 
tageous both  for  science  and  the  telegraph  companies. 

•As  to  the  explanation  of  the  origin  of  earth  currents,  Kuhn  in  1861 
believed  that  it  is  to  be  sought  for  in  the  earth  and  not  the  atmosphere. 
Balfour  Stewart  endeavors  to  prove  that  the  auroras  are  secondary 
currents  due  to  small,  sudden  changes  in  the  terrestrial  magnetism. 
Henry  found  evidences  of  atmospheric  electricity  when  snow-fall  occurs 
at  one  station  while  the  heavens  are  clear  at  the  other  stations. 

(17)  As  to  the  relation  between  the  aurora  and  the  weather,  numerous 
attempts  have  been  made  to  dodace  some  connection  between  the  aurora 
and  the  general  atmosphere.  After  giving  the  belief  current  among  the 
natives  of  Arctic  regions  as  recorded  by  explorers  during  the  past  hun- 
dred years,  Fritz  gives  in  detail  some  of  the  results  of  more  careful  study. 
Thus,  Dalton  finds  the  aurora  to  be  a  precursor  of  clear,  fine  weather 
in  England.  He  also  found  a  slight  evidence  in  favor  of  the  conclusion 
that  the  barometer  would  rise  on  the  day  after  the  aurora.  Hansteen, 
from  his  long  series  of  observations  at  Christiania,  found  that  a  lower 
temperature  almost  invariably  follows  an  aurora,  at  least  throughout 
Sweden,  while  throughout  the  north  of  Siberia  the  natives  maintain 
that  storms  of  wind  and  rain  accompany  the  aurora.  Collecting  these 
and  other  generalizations  together  in  tabalar  form  one  sees  at  a  glance 
that  the  apparent  connection  between  the  aurora  and  weather  is  a  local 
accident  peculiar  to  the  individual  place  under  examination,  and  that 
we  are  justified  in  denying  the  existence  of  any  influence  of  the  aurora 
upon  the  weather,  but  upon  the  other  hand  the  influence  of  the  weather 
upon  the  aurora  is  not  thereby  denied.  The  relation  between  the 
aurora  and  the  temperature  of  the  air  cannot  be  satisfactorily  proven 
with  the  observations  at  present  available.  The  aurora  does  not  occur 
at  the  time  of  the  lowest  temperature  of  the  day,  nor  does  it  directly 
foUow  the  annual  temperature  changes  that,  according  to  Koppen,  closely 
correspond  to  the  sun  spots. 

(18)  The  relation  between  aurora  and  barometric  pressure  seems  to  ad- 
mitof  more  exact  description.  Thus,  an  examination  of  twenty'- three  sta- 
tions gives  the  diurnal  maximum  of  auroras  at  10  p.  m.,  and  the  barometer 
maxiiQum  at  10  hours  and  20  minutes  p.  m.  Again,  the  annual  periods 
c^the  barometer  and  aurora  are  so  related  that  the  minimum  pressnre 
wrresponds  to  the  maximum  of  auroras.  As  regards  the  secular  period- 
icity of  the  barometer  and  the  aurora,  Homstein,  from  an  examination 
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of  the  records  since  1763;  finds  the  values  of  the  annual  variations  of 
barometric  pressure  at  Prague,  Milan,  Yienua,  and  Munich,  are  satisfiEtc- 
torily  presented  by  the  assumption  that  the  longer  period  iu  these  varia- 
tions agrees  with  the  longer  period  of  the  auroras,  and  these  phenomena 
attain  their  maxima  and  minima  at  the  same  time ;  on  the  other  hand, 
P.  Chambers,  from  the  barometer  records  at  Bombay,  arrives  at  the 
opposite  result,  namely,  that  the  maxima  of  auroras  correspond  with  the 
minima  of  barometers ;  but  the  discrepancy  between  the^e  results  may 
be  only  apparent  when  once  we  are  able  to  properly  appreciate  the  facts 
deduced  by  Forssman  (Upsala,  1873),  who  arrived  at  the  following  re- 
sults : 

(a)  Definite  variations  in  barometric  pressure  are  observed  during 
strong  magnetic  disturbances  or  auroras  that  extend  beyond  their 
appropriate  zones. 

(b)  The  barometer  variations  have  opposite  signs  in  different  portions 
of  Europe,  and  probably  also  America. 

(c)  The  limit  between  the  regions  of  opposite  signs  is  determined,  at 
least  in  Europe,  by  a  line  that  begins  north  of  Scotland  and  passes 
southeastward  through  the  Black  Sea. 

(d)  During  the  presence  of  auroras  and  magnetic  disturbances  the 
barometer  rises,  or  is  at  its  maximum,  in  the  region  northeast  of  this 
line,  and  sinks,  or  is  at  a  minimam,  in  a  region  southwest  of  this  line. 

{e)  In  the  southwestern  region  the  barometer  is  either  rising  or  fall- 
ing according  as  the  magnetic  horizontal  component  is  very  large  or 
small ;  the  opposite  is  probably  true  in  the  northeastern  portion. 

If  Forssman's  conclusions  are  confirmed  by  future  investigations, 
then  it  will  appear  that  the  relation  between  auroras  and  the  weather 
is  far  more  complicated  than  has  been  hitherto  assumed. 

( 19)  The  relation  between  aurora  and  polar  bands  has  long  been  believed 
to  be  quite  definite.  These  relations  show  themselves  not  only  in  the  fre- 
quent simultaneous  appearances  of  the  two  phenomena,  but  also  in  the 
frequent  auroral  form  of  the  clouds  known  as  polar  bands,  which,  indeed, 
allow  one  to  conclude  the  action  of  the  polar  force  within  them  simply 
by  reason  of  their  peculiar  arrangement  as  parallel  streaks  and  regu- 
larly broken  or  stratified  groups.  There  is  here  an  undeniable  relation, 
either  direct  or  indirect.  Among  the  numerous  relations  recorded  by 
various  observers  quoted  by  Fritz,  we  cite  the  following :  Humboldt  ob- 
served that  the  vanishing-point  of  the  polar  bands  moves  gradually  flrom 
east  to  west.  Cramer  states  that  the  auroras  change  themselves  into 
clouds,  the  whole  heavens  being  covered  with  clouds  if  the  phenomena 
lasts  for  a  sufficiently  long  time.  At  XTpsala,  February  4, 1874,  a  ring 
of  green  color  was  observed  around  the  moon  daring  a  fine  aurora. 
From  the  observations  at  Bossekop,  Bravais  deduced  the  mean  direction 
of  the  cirro-cumuli  E.  28^.3  N.,  while  for  the  auroral  arcs  it  was  B. 
210.6  N.  Stevenson,  at  Dunse,  in  Scotland,  found  the  annual  fine- 
quency  of  cirrus  clouds  to  run  parallel  with  the  frequency  of  the  auro- 
ras. Winnecke,  from  observations  at  Poulkova,  concludes  that  the  cirma 
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must  undoabtedly  be  considered  as  the  carrier  or  agent  of  the  aurora 
phenomena.  Weber  and  Klein  and  others  give  other  data  to  show 
the  connection  between  the  aurora  and  cirrus,  such  as,  that  the  times  of 
g^atest  frequency  of  auroras  and  sun  spots  are  also  the  times  of  great- 
est frequency  of  the  polar  bands. 

There  is  also  intimate  connection  between  halos  and  other  optical 
phenomena  and  the  cirrus.  Observations  of  this  character  have  been 
discussed  by  Sophus  Tromholt,  of  Norway,  who  finds  for  Northeastern 
Ehirope  the  following  results: 


Year. 

Solar 
hAlo§,&o. 

Auroras. 

1887 

7 

2 

1898 

15 

5 

1860 

27 

13 

1860 

24 

7 

1861 

20 

U 

iBoa 

16 

0 

1868 

10 

4 

1864 

8 

4 

1865 

42 

18 

1866 

20 

13 

1867 

18 

17 

1868 

18 

5 

1860 

24 

17 

1870 

28 

22 

1871 

47 

a2 

1872 

32 

18 

1878  1 

36    i 

15   i 

The  parallelism  between  every  form  of  atmospheric  phenomena  and 
the  record  of  solar  spots  shows  the  connection  to  be  a  real  one,  although 
the  rationale  of  the  connection  is  not  yet  made  clear. 

Farther  elaboration  of  this  study  shows  that  similar  parallelisms 
connect  the  sun  spots  with  the  rainfall,  the  heights  of  rivers,  volcanic 
eruptions,  earthquakes,  and  numerous  other  phenomena. 

(20)  The  tenth  chapter  deals  with  the  influence  of  the  moon  upon  the 
aarora.  Scarcely  a  single  terrestrial  phenomenon,  but  what  the  attempt 
lias  been  made  to  connect  it  with  the  moon;  and  this  is  equally  true  of 
the  auroras.  Thus  Gotte,  in  1780,  seemed  to  show  that  there  was  an 
excess  of  auroras  when  the  moon  is  south  of  the  equator  as  compared 
with  the  time  when  she  was  north  of  the  equator.  Dalton,  in  1834, 
found  the  time  of  the  greatest  frequency  of  auroras  to  be  at  the  time 
of  the  changes  of  the  moon.  Eichardson  and  Franklin,  in  the  northern 
part  of  British  America,  observed  that  the  auroras  were  distributed 
less  frequently  in  the  interval  between  the  first  quarter  and  full  moon, 
as  compared  with  the  latter  half  of  the  moon's  orbit,  in  the  ratio  of  38 
to  125.  Broun,  at  Makerstoun,  found  the  maximum  frequency  of 
auroras  to  occur  between  the  18th  and  22d  day  of  the  moon's  age. 
Frits,  himself,  has  investigated  the  distribution  of  over  two  thousand 
auroras  occurring  between  1842  and  1860 ;  he  finds  the  infiuence  of  the 
moon  on  the  aurora  to  be  very  slight,  and  that  the  evidence  thereof  is 
4lliBCiired  by  the  effect  of  the  relative  brightness  of  the  earth  as  illu- 
minated  by  the  moon.    Hoslen,  1784,  made  a  nineteen-year  series  of 
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observatioiis  that  were  used  by  Bitter,  who,  in  1803,  annoimced  hi» 
conclusion  that  the  frequency  and  magnitude  of  auroi*a  stands  in  an 
intimate  connection  with  the  eighteen-andt wo- third  year  period  of 
nutation,  and  such  that  the  maximum  of  auroras  coincides  with  the 
mean  inclination  of  the  ecliptic  The  agreement  of  Bitter's  results  with 
observations  is  frequently  very  remarkable,  but  on  several  occasions  of 
maximum  frequency  his  conclusion  differs  wholly  from  observation,  and 
at  present  we  look  to  the  sun,  rather  than  to  the  moon,  as  the  origin  of 
these  disturbances.  The  great  aurora  period  of  fifty-five  years  is  equaF 
to  three  times  the  nutation  period,  18.6  years,  whereby  an  apparent 
further  connection  is  made  out. 

(21)  The  optical  phenomena  of  the  aurora  are  described  in  Chapter 
11.  After  speaking  of  the  elementary  matters  known  to  all  observei^ 
Fntz  concludes  that  the  general  result  of  previous  studies  has  been  to 
show  that  the  frequency  of  the  colors  exhibited  by  auroras  diiSinishefr 
in  proportion  as  the  color  is  farther  removed  from  the  brightest  part  of 
the  spectrum;  the  order  of  frequency  being  white,  yellow,  red,  green, 
blue,  and  violet.  In  the  auroral  beams  the  most  frequent  arrangements- 
of  colors  are  as  follows: 

Upper  color Green.     Qreen.    Orange.    Purple. 

Lower  color Yellow.   Red.       Violet.      Bine. 

When  a  beam  moves  horizontally,  its  advancing  side  is  red.  The 
direction  of  an  auroral  beam  seems  to  coincide  nearly  with  that  of  the 
freely  suspended  magnetic  needle;  but  considerable  departures  from 
this  rule  seems  to  be  noticed;  thus,  in  1848,  Kowalski,  at  Obdorsk,  ob- 
served the  beams  crossing  each  other  and  passing  over  the  zenith  with- 
out forming  a  corona.  The  formation  of  a  crown  or  corona  is  an  optical 
phenomenon  due  to  perspective.  The  dark  segments  and  dark  beama 
depend  on  the  condition  of  the  atmosphere,  and  are  not  entirely  due  to 
contrast  with  the  bright  portions  of  the  aurora. 

(22)  Tbe  brightness  of  the  aurora  occasionally  surpasses  that  of  the  full 
moon,  or  of  the  atmosphere  illuminated  by  the  moon ;  but  of  its  intrinsic 
brightness  a«  compared  with  moonlight,  or  the  electric  discharge  in 
vaxmo  we  can  know  nothing  until  we  can  locate  the  distance  of  the 
aurora  from  the  observer.  More  important  than  the  determinations 
of 'the  intensity  of  the  light  are  the  investigations  in  reference  to  the 
peculiarities  of  the  light,  since  from  such  studies  we  must  hope  to  make 
further  progress  in  our  knowledge  of  the  nature  of  the  aurora.  The  first 
publication  in  reference  to  the  spectrum  of  the  aurora  dates  from  1868^ 
when  Angstrom  announced  to  the  scientific  association  at  TJpsala  hi6> 
discovery  that  the  aurora  light  is  monochromatic,  consisting  of  one 
bright  line,  whose  place  in  the  spectrum  is  near  the  calcium  line,  and 
which  has  a  wave  length  of  5567.  Angstrom  further  announced  that 
si)ectroscopic  observations  of  the  zodiacal  light  had  shown  him  that  the 
same  line  was  prominent  therein,  and  as  this  line  is  not  known  to  be  • 
produced  by  the  combustion  of  any  terrestrial  substance,  it  seems  legiti- 
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nato  to  ooDclude  an  intimate  connection  between  the  aurora  and  zodiacal 

light.    Similar  observations  have  been  made  by  Otto  Struve,  Winlock^ 

FlUgeHjEUeTy^  Lindsay,  Barker,  Vogel, Browniug,  and  others,  who  have 

beea  able  with  more  perfect  apparatus  to  increase  the  number  of  auroral 

lines  suid  bands  up  to  tifkeen  or  twenty,  all  of  them,  however,  much  fainter 

tliaii.  Angstrom's  line,  which  is  usually  spoken  of  distinctively  as  the 

aarox*a  line.    Angstrom  has  suggested  a  theory  according  to  which 

the  (apparent  spectrum  of  the  aurora  consists  of  two  different  spectra 

8iipex*j>osed,  one  of  monochromatic  yellow  light  peculiar  to  the  aurora  f 

the  8^MX>Dd,  identical  with  the  spectram  of  the  light  at  the  negative  pole 

of  a     platinum  electrode  immersed  in  dry  air  rarefied  to  a  pressure  of 

only    Sk  few  millimeters.    Some  observations  upon  the  spectrum  of  the 

solar*  corona  have  led  to  the  suggestion  that  the  auroral  light  is  nearly 

iden  t:  ical  with  that  of  the  corona ;  but  observations  on  this  point  are 

cent  jr^tdictory,  and  the  conclusion  is  not  generally  accepted. 

(23  >  The  spectra  of  the  November  meteors,  as  observed  by  Brownings 
has  c^onsiderable  similarity  with  that  of  the  aurora,  as  also  has  the  spec- 
train  of  the  lightning,  from  all  of  which  it  is  rational  to  suspect  that  the 
atmosiphere  of  the  earth  has  an  important  part  in  determining  thechar- 
acteiri  sties  of  the  spectrum  of  the  aurora  as  well  as  in  the  formation  of 
the  s^urora  itself;  but  all  definite  conclusions  as  to  the  origin  and  nature 
of  tl^e  aarora  must  be  withheld  for  the  present. 

(2^)  In  the  twelfth  chapter  Fritz  exposes  the  present  state  of  our 
kQOi^ledge  as  to  the  much  debated  question  of  the  noise  accompanying 
the  cturora.    The  opposite  views  held  by  so  many  prominent  observers 
urec^refally  weighed  by  him  with  the  following  conclusion:  "This  shows 
Batisfactorily  how  great  a  part  of  the  noises  heard  during  the  auroras 
depend  upon  self-deception ;  especially  do  the  cases  in  which  the  noise 
and  the  light  ought  to  appear  simultaneously  prove  how  very  mislead- 
ing the  appearances  are.    If  such  observations  are  not  the  result  of 
deception,  then  the  noise  should  spread  through  the  upper  regions  of 
the  atmosphere,  and  distribute  itself  in  the  higher  latitudes." 

To  substantiate  his  hypothesis  he  constructed  an  aurora  apparatus; 
^ut  in  this  at  the  two  Poles  he  produced  very  different  phenomena  cor- 
responding to  electricity  of  opposite  signs,  so  that  if  his  apparatus  cor- 
responded to  nature  the  northern  and  southern  auroras  ought  to  present 
very  different  appearances,  which,  however,  is  not  the  case.  His  appa- 
ratus therefore  only  imitates  the  outward  appearance  of  the  auroral 
'•ys,  which  can  be  made  to  vary  in  the  most  striking  and  brilliant 
J'wwmer  by  the  increase  or  decrease  of  the  vacuum  employed  in  the 
Wftratus,  or  by  the  introduction  of  various  gases  or  vapors. 

The  hypothesis  of  George  Fisher,  London,  1834,  has  been  widely 

•^opted,  according  to  which  the  aurora  is  an  electric  discharge  between 

"^Digly  electrified  masses  of  ice  or  snow  crystals,  formed  in  the  neigh- 

.    whood  of  extensive  fields  of  ice  or  snow,  where  the  aqueous  vapor  is 

'^g  most  rapidly  condensed ;  but  we  must  still  consider  it  an'open  ques- 


314  METEOROLOGY   AND    ALLIED   SUBJECTS. 

tion  whether  any  noise  is  developed  in  connection  with  the  aurora.  ] 
is  remarkable  that  in  the  Southern  Hemisphere  no  one  has  ever  notice 
or  recorded  the  least  suspicion  of  noise  during  an  exhibition  of  tli 
aurora  australis. 

(25)  Although  a  definite  conclusion  as  to  the  precise  nature  of  tb 
aurora  is  not  yet  attainable,  yet  it  is  worth  while  to  review  the  numeroi] 
hypotheses  that  have  been  suggested.  We  select  a  few  from  the  ver 
complete  review  given  by  Fritz.  The  hypothesis  of  an  electric  dischiirg 
dates  from  the  memoir  by  Canton,  London,  1753,  and  is  presented  in 
form  corresponding  to  our  present  knowledge  of  the  electricitj*  by  D 
la  BivCi  18G5,  according  to  whom  positive  electricity  flows  from  tb 
equator  toward  either  Pole  accompanying  thunder  storms.  But  a  sin 
ilar  difficulty  seems  to  beset  both  these  explanations,  in  that  no  oneca 
explain  why  the  two  kinds  of  electricity  are  not  followed  by  a  state  < 
equilibrium  immediately  after  the  discharge  has  taken  place. 

Mayer,  the  founder  of  the  mechanical  theory  of  heat,  has  sought  1 
explain  the  origin  of  atmospheric  electricity  as  due  principally  to  tl: 
friction  between  the  ocean  and  the  trade- winds  of  the  tropical  regioni 
a  hypothesis  that  is  partially  supported  by  the  observations  of  Seccl 
and  others,  according  to  whom  the  north  and  south  winds  have  definii 
influences  upon  the  position  of  the  magnetic  needle.  Muncke  an 
Moser  have  between  them  elaborated  a  thermo-electro-magnetic  hypoti 
esis,  according  to  which,  under  the  influence  of  the  sun's  heat,  tt 
rotating  earth  must  be  an  electro-magnet.  If  the  earth  becomes  ma| 
uetic  then,  in  consequence  of  its  perpetual  rotation,  the  iron  containe 
within  the  earth's  crust  will  become  permanently  magnetic,  and  tli 
magnetic  variations,  partly  periodical  and  partly  appearing  as  pertu 
bations,  are  fairly  explained.  The  periodical  changes  would  be  cause 
by  the  periodical  changes  in  the  relative  positions  of  the  earth,  tl 
moon,  and  the  sun,  and  the  variations  in  the  radiation  of  heat  froi 
the  sun's  surface,  while  the  extraordinary  and  irregular  disturbance 
in  terrestrial  magnetism  would  be  due  to  the  disturbances  and  change 
occurring  on  the  sun's  surface,  similar  to  the  changes  perpetually  occu 
ring  in  the  earth's  atmosphere.  The  origin  of  the  electricity  to  whic 
the  auroral  light  is  attributable  is  explained  by  F.  Mohr  as  due  to  tl 
friction  of  currents  of  air  flowing  over  each  other  in  different  direction 
and  the  greater  frequency  of  appearances  in  high  latitudes  depends  o 
the  dryness  of  the  air.  This  view  is  also  sustained  by  Prestel.  F( 
the  great  aurora  of  February  4,  1872,  Mohr  computes  the  totJ 
amount  of  air  in  motion,  and  finds  an  average  over  the  whole  jof  Eurof 
of  over  one  thousand  million  pounds  of  air  in  movement  for  each  En| 
lish  mile  square,  so  that  the  aurora  is  only  an  extremely  small  effect  < 
an  immense  force.  But  if  we  attempt  to  extend  the  Mohr-Prest 
theory  to  the  observations  at  Spitzbergen  and  Franz- Josef  Land,  the 
the  results  appear  quite  different. 

Balfour  Stewc^rt  considers  the  aurora  as  a  secondary  electric  currei 
due  to  small  but  sudden  changes  in  the  earth's  magnetism,  produce 
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by  ixnkuowu  causes.    In  1869  Silberman remarks,  ''All the pLeuorueua 

app<^£u:  as  if  the  aurora  of  1859  and  1869  were  simply  thunder  storms, 

tbati     discharged  themselves  not  in  lightnings  but  in  steady  streams 

tow£i*xds  the  upper  region  of  the  atmosphere.    It  appears  that  when 

the  globules  of  aqueous  vapor  in  the  lower  strata  of  air  are  strongly 

cbax*ged  with  electricity,  and  are  for  any  reason  carried  towards  the 

upp^x  region  these  globules  crystalize  in  small  ascending  prisms,  and 

that>  their  electricity,  by  reason  of  its  steady  flow  from  these  ice-ne^les, 

becomes  visible  as  the  auroral  light.    In  this  way  the  apparent  ascen- 

sioDL  of  the  auroral  beams  is  explained." 

M^any  of  the  advocates  of  the  electrical  hypothesis  seek  for  the  origin 
of  tbe  electricity  either  in  the  earth  or  the  ocean.  But  a  decision  there- 
upon is  still  in  the  distant  future.  Sirks,  in  1873,  seems  to  have  been 
the  first  to  attribute  the  electric  currents  upon  the  earth  to  the  direct 
inflaeDce  of  the  sun,  which  is  the  source  of  all  forces  upon  this  earth 
as  well  as  the  other  planets.  Baumhauer,  in  1844,  suggested  the 
meteor-dust  theory.  According  to  this  the  higher  regions  of  the 
atmo8phere  are  full  of  the  dust  particles  from  innumerable  meteors 
which  become  incandescent  as  they  flow  toward  the  magnetic  poles. 
Sitnilar  views  are  maintained  by  Foster,  Schmidt,  and  others.  If,  now, 
we  compare  the  epochs  at  which  the  various  theories  and  hypotheses 
have  arisen,  we  recognize  at  once  that  with  every  step  of  progress  in 
physics,  astronomy,  and  chemistry,  fresh  impetus  is  given  to  the  search 
for  the  explanation  of  the  phenomena.  The  meteorite  theory  could  only 
be  developed  lately,  namely,  since  the  doubt  has  been  dissipated  which 
lias  for  a  long  time  existed  as  to  the  cosmic  origin  of  the  falling  masses, 
and  since  the  meteor  shower  of  1833  has  made  us  familiar  with  the  regu- 
lar recarrent  November  stream.  Even  now  we  have  but  just  recognized 
that  planetary  space  is  full  of  large  and  small  bodies  which  enter  into 
^^  sphere  of  attraction  of  the  earth  and  become  visible  as  meteoric 
•^^ee.    (Fritz,  Das  Polarlicht,  Leipzig,  1881.) 

•t'he  diurnal  change  in  magnetic  declination  at  Greenwich  has  been 
^^Uced  by  Karlinski  from  the  annual  observations  published  by  the 
^^enwich  Observatory,  as  based  on  the  photographic  registers.  The 
P'iticipal  maximum  occurs  between  1  and  2  p.  m.,  and  the  general  diur- 
^^  change  is  shown  by  the  following  table : 


Hoor. 

Departure. 

Hour. 

Departure. 

Hour. 

Departure. 

€a.  m. 

-  2'.  33 

2  p.  m. 

-I-  5'.  88 

10  p.  m. 

-  2'.  03 

7  a.  m. 

-  2'.  78 

3  p.  m. 

-I-  4'.  47 

11  p.  m. 

-  2\  13 

^  a.  m. 

-3^03 

4  p.  m. 

+  2'.  78 

Midnight. 

-  2'.  08 

9  a.  m. 

-  2'.  28 

5  p.  m. 

-I-  V.  30 

1  a.  m. 

-  1'.85 

XOa.  m. 

-(K.03 

6  p.  m. 

-1-  O'.  18 

2  a.  m. 

-  1'.  70 

Ua.  m. 

+  2'.  90 

7  p.  m. 

-0^.59 

3  a.  m. 

—  1'.  6e 

Noon. 

+  o'.  25 

8  p.  m. 

-  1'.  18 

4  a.  m. 

-  V.  73 

Ip.  m. 

+  6'.  23 

9  p.  m. 

-  r.7i 

5  a.  m. 

-2'.  00 

fZ.  0.  G.  M.,  1879,  XVI,  p.  &): 
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Nahrwold  bas  investigated  the  conditioDS  under  which  the  atmos- 
phere can  assume  a  charge  of  electricity.  He  used  an  apparatus  oon- 
Bisting  essentially  of  the  following :  A  metal  cylinder  in  which  tiie  air 
to  be  investigated  can  be  entirely  closed  and  removed  from  the  inflnenoe 
of  exterior  electrified  bodies.  Through  an  aperture  in  the  upper  coTer 
of  the  cylinder  a  filter  filled  with  quicksilver  is  inserted,  which  is  con- 
nected by  a  wire  with  the  quadrant  electrometer.  If  the  air  in  the 
cylinder  is  electrified,  and  we  allow  the  mercury  to  flow,  the  needle  of 
the  electrometer  shows  a  deviation.  The  mercury  acts  like  Thomson's 
water-dropping  apparatus.'  The  cover  of  the  cylinder  has  one  other 
opening  through  which  can  be  successively  introduced  two  different 
arrangements  for  electrifying  the  included  air :  first,  a  needle  with  a 
fine  point  that  can  be  pushed  in  and  out  of  a  platinum  tube;  second,  a 
thin,  short  platinum  wire  soldered  between  two  copper  wires:  in  the 
experiments  these  copper  wires  are  connected  with  the  battery  so  that 
the  transmitted  current  brings  the  platinum  wire  to  incandescence. 

If  the  cylinder  is  filled  at  the  window  with  fresh  air,  the  electrometer 
put  in  position,  the  needle  shoved  forward,  and  we  allow  the  scarcely 
visible  spark  from  a  feebly-charged  Leyden  jar  to  jump  to  the  wire  con- 
nected outside  the  cylinder  with  the  needle,  and  then  set  the  dropping 
apparatus  at  work,  there  is  observed  a  sensible  deviation  of  the  elec- 
trometer. If  the  experiment  is  repeated  with  the  intention  of  attaining 
a  stronger  charge,  we,  on  the  contrary,  observe  now  a  feebler  deviation. 
This  diminishes  continually  so  long  as  we  retain  the  same  mass  of  air 
in  the  apparatus,  and  not  only  when  it  is  electrified  but  also  when  it  is 
allowed  to  stand  quietly.  We  must  seek  the  cause  of  this  phenomenon 
'in  the  behavior  of  the  particles  of  dust.  So  long  as  the  dust  is  circu- 
lating within  the  metal  cylinder  it  rapidly  carries  away  the  electricity 
collected  at  the  point  of  the  needle;  but  if  the  dust  has  settled  (and  this 
is  very  much  retarded  by  the  electrification),  then  is  the  air  freed  of  dust 
not  in  the  condition  under  the  given  circumstances  to  take  up  a  charge. 
If  by  means  of  a  feather  we  stir  up  the  dust  from  the  sides  of  the  cyl- 
inder, then  the  first  subse<][uent  experiment  shows  again  a  large  devia- 
tion ;  if,  on  the  other  hand,  we  hold  every  particle  of  dust  that  touches 
the  sides  of  the  cylinder  firmly  there,  to  which  end  Nahrwold  covers  the 
interior  of  the  cylinder  with  glycerine,  then  the  further  experiments 
show  that  the  dropping  apparatus  takes  almost  no  further  charge. 

Instead  of  the  needle  point,  the  incandescent  platinum  wire  is  now 
employed  to  give  a  charge  to  the  included  air.  The  battery  that  serves  to 
excite  the  electric  current  requires  no  further  consideration  in  this  case; 
it,  together  with  the  conducting  wire,  is  isolated,  and  the  platinum  wire 
within  the  cylinder  can  be  charged  from  any  source  of  static  electricity. 
The  air  now  takes  up  the  electricity  even  if  it  is  entirely  free  from  dust 
The  air  heated  by  contact  with  the  glowing  platinum  wire  becomes  a 
good  conductor  of  electricity ;  it  fiows  away  cooling  down,  but  still  re- 
taining its  charge,  while  other  portions  of  the  air  within  the  cylinder 
become  heated  and  charged  with  electricity  by  the  platinum  wire. 
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That  this  process  depends  principally  upon  the  temperature  to  which 
the  air  is  heated  is  evident  from  the  fact  that  when  the  wire  is  of  a  dark 
Ted  incandescence  no  transfer  of  electricity  takes  place;  it  is  with  the 
bright  red  glow  that  the  air  first  begins  to  be  charged.  Nahrwold 
fnrther  concludes  that  the  charge  cannot  be  increased  indefinitely,  but 
approaches  a  maximum  limit.  He  also  observed  a  diJBference  in  the  be- 
havior of  the  air  with  respect  to  the  two  forms  of  electricity — ^it  takes 
a  iK>sitive  charge  easier  than  a  negative  one. 

When  two  crowns,  composed  of  thirty-four  knitting  needles,  were 
placed  upon  the  base  of  the  apparatus  by  which  the  electricity  could  be 
conducted  to  the  earth,  it  appeared  that  these  points  hastened  the  dis- 
ehi^e  of  electricity,  or  the  loss  of  the  original  charge  only  when  the 
w  was  filled  with  dust,  which  further  proves  that  the  so-called  influence 
of  each  points  is  largely  dependent  upon  the  dust  contained  in  the  air. 

From  a  few  experiments  which  gave  a  strong  negative  charge  to  the 
air  after  stirring  up  the  dust  on  the  floor  of  the  room,  Nahrwold  con- 
dades  that  the  dust  becomes  electrified  by  friction,  and  he  concludes 
his  memoir  as  follows:  ^'If  the  electricity  of  the  dust  depends,  even 
only  in  part,  upon  Motion,  and  is  therefore  at  least  in  part  independent 
of  the  distribution  of  atmospheric  electricity  properly  so  called,  then  in 
observations  of  atmospheric  electricity  this  must  be  considered  as  in  most 
cases  a  not  unimportant  source  of  error  and  must  necessarily  be  avoided, 
lo  this  condition,  most  difficult  to  fulfill,  we  see  a  new  obstacle  in  the  way 
of  attaining  a  clear  idea  as  to  the  electrical  processes  in  our  atmosphere, 
and  we  find  ourselves  no  nearer  the  attainment  of  the  object  of  our  labors 
tluoagh  the  results  of  the  present  investigation. 

*'The  method  here  employed  is,  however,  certainly  the  least  unsafe, 
^e  observations  here  given  are  in  their  meteorological  aspects  scarcely 
ffioie  than  preliminary  trials  for  a  far  more  important  investigation, 
^Uch  will  ultimately  lead  us  nearer  to  the  object  in  view. 

*^Tlu)se  conditions  that  most  probably  exercise  an  important  influence 
on  the  electrical  condition  of  our  atmosphere  must  be  realized  on  a  small 
scale,  and  I  hope  ere  long  to  be  in  the  condition  to  again  prosecute  this 
^ork  in  this  direction.^    (Z.  0.  O.  M.,  XIV,  1879,  p.  72.) 

Weyprecht,  in  the  Denkschrifien  of  the  Vienna  Academy  (Vol. 
^^V)?  gives  the  results  of  his  aurora  observations.  He  classifies 
*b©  optical  appearances,  first,  as  arcs;  second,  as  streamers;  third,  as 
'^ys;  fourth,  as  corona;  fifth,  as  haze.  To  these  forms  there  is  also  to 
be  added  a  dark,  narrow,  low  standing  arc  of  light,  whose  center  coin- 
^^des  nearly  with  the  magnetic  meridian,  and  which  he  calls  the  dark 
^^ent.  The  movements  of  the  auroral  light  are  classified  as  follows: 
^t,  waves;  second,  flashes.  As  to  the  height  of  the  aurora  Weyprecht 
^'^^ludes  that  even  in  the  arctic  regions  this  is  very  variable,  but 
**^ttch  lower  than  in  our  latitudes.  The  appearance  of  the  aurora  is  as 
^^gh  its  light  were  dependent  on  that  from  some  other  matter.  No 
^Bnection  can  be  made  out  between  the  aurora  and  the  subsequent 
Weather,  neither  can  any  noise  be  heard  attending  the  aurora*^  a  ^l\^Vit> 


318 


METEOROLOGY    AND   ALLIED    SUBJECTS. 


clondiDess  appears  to  favor  the  developmeDt  of  certain  auroras.  As  to 
the  couuection  between  the  magnetic  perturbations  and  the  aurora,  the 
obserrations  show  that  perturbations  of  the  needle  may  take  place 
without  the  auroral  display,  and  vice  versa,  the  aurora  without  pertur- 
bations of  the  needle.  Those  forms  of  aurora  that  present  irregular 
outlines,  no  rays,  and  no  perceptible  motions,  are  seldom  accompanied 
by  perturbations;  on  the  other  hand  those  auroras  that  appear  to  have 
a  small  altitude,  and  to  be  very  near  to  us,  having  definite  outlines^ 
rapid  movements,  and  well-marked  radial  structure,  set  the  needle  in 
rapid  movement.     (Z.  0.  0.  if.,  XIV,  1879,  p.  190.) 

P.  F.  Denza  has  given  the  following  laws  relating  to  atmospheric  elec- 
tricity, based  on  twelve  years'  observations — six  times  daily — at  Mon- 
calieri:  Regular  variations. — He  says  the  daily  variations  show  them- 
selves clearly  in  the  winter  and  summer,  having  two  maxima  after 
sunset  and  sunrise.  The  yearly  variations  attain  their  maxima  at  the 
end  of  February,  the  minima  in  September.  The  annual  means  show 
no  connection  with  sun  spots  or  magnetic  changes.  Irregular  varia- 
tions.— Thunder  storms  affect  the  tension  very  much.  Eaiu  and  suow 
increase  the  electricity.  Dense  fog  and  haze,  cloudiness,  etc.,  increase 
the  intensity  very  slightly.  The  least  electricity  is  shown  during  clear 
or  very  clear  sky,  and  especially  when  it  is  also  very  warm.  Southerly 
winds,  especially  southeast,  increase  the  electricity;  but  during  strong- 
winds  the  indications  of  the  electrometer  are  uncertain.  During  these 
twelve  years,  out  of  a  hundred  cases  of  rain  and  snow,  fifty  give  nega> 
tive  and  fifty  positive  electricity;  the  same  ratio  holds  good  for  thun- 
der storms  and  hail,  whether  they  pass  over  the  observer  or  pass  by 
at  a  distance.  Negative  electricity  occasionally  is  observed  before  and 
after  a  thunder  stortn,  and  also  more  rarely  before  and  after  a  rain  or 
snow.  When  the  sky  is  clear  or  completely  covered,  electricity  is  always 
positive,  and  negative  electricity  occurs  only  under  dissimilar  condi- 
tions— such  I  as  distant  storms,  clouds,  aurora^s,  etc.  An  electrometer 
being  also  placed  on  St.  Bernard,  at  an  altitude  of  2,160  meters,  the  com- 
parison with  observations  at  Moncalieri  (altitude  259  meters)  shows, 
that  under  normal  conditions  the  electric  tension  increases  with  the  alti- 
tude. The  following  table  gives  the  mean  results  of  observations  at 
Moncalieri : 


Hourly  meana. 

6a.  m. 

9a.  m 

Koon 

8p.in    

6p.m 

Op.iii 

Heao 


14.86 
16.88 
18.67 
18.58 
16l42 
1&65 


16.00 


Monthly  ndeana. 


Jamiary  .. 
February . 

Miircb 

April 

May 

Jane 

Jttly 

Anfi^t . . . . 
September 
Oc^ber — 
H^ovember . 
December 

Mean 


1&8 
20.2 
16.1 
15.8 
12.2 
12.6 

la? 

12.5 
1L6 
13.2 
17.8 
17.6 

15.00 


Annual  meaaa. 


1867. 

1868. 

I860 

1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876 

1877. 

1878. 


Mean 


7.  ft 
11.0 
12.  (K 

&0» 

as 

1».  1 
10.4. 
23  2 
27  6. 
10.1 
115. 
11  7 


15. » 


{Z.  0.  G.  M.J  Vol.  XIV,  1879,  p.  484.) 
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Mascart  has  pablished  the  discussion  of  the  observations  of  atmos- 
pheric electricity,  recorded  every  two  and  a  half  minutes  consecutively^ 
since  February,  1879,  by  means  of  the  water-dropping  apparatus  and 
the  electrometer  of  Sir  William  Thomson,  as  combined  in  the  apparatus 
manafactored  by  Gharpentier.  The  prevalence  of  the  negative  elec- 
tridty  in  the  rain  clouds,  followed  by  very  strong  positive  electricity 
after  the  rain,  appear  to  be  important  facts,  as  prominent  in  Paris  as 
they  are  also  known  to  be  in  England  and  Italy. 

The  average  diurnal  x>eriodicity  expressed  in  arbitrary  units  is  shown 
by  the  following  table : 


Months. 


■a 
I 

3 


Kink. 

JUM.. 

Meua 


•  24.7 
I  24.0 
24.5 
26.7 
33.3 
20.6 


• 

B 

s 

d 

d 

CO 

to 

i   2 


B 


10.2 
23.7 
23.3 
25.5 
34.5 
25.2 


HeaB(toUl) 28.6     25.2 


10.1 
24.0 
26.0 
25.4 
83.7 
25.6 


13.6 
16  0 
20.7 
17.6 
28.8 
10.3 


14. 5  14. 0 

17.0  '  13.3 

13.8  I  15.4 

14.  6  12.  0 


c^ 


a 

Ok 


^ 


26.7 
17.3 


23.6 
15.8 


21.2 
88.5 
15.4 
1&4 
20.3 
20.5 


27.1 
26.0 
24.5 
25.0 
36.1 
27.7 


24.  T 
24.0 
24.  & 
28;  T 
83.^ 
26.0. 


24.6     15.0 

i 


•I 


7  !    9.8 


13. 2  !  20.  9       26.  & 


The  minimum  at  3  p.  m.,  and  maximum  at  9  p.  m.,  as  here  shown,  are 
qoite  at  variance  with  observations  of  Quetelet,  Denza,  and  Everett, 
the  reasons  for  which  remain  to  be  investigated.  (Z.  0.  0,  M,,  XV,. 
1880,  p.  136.) 

Sophns  Tromholt,  of  Norway,  has  published  the  first  results  of  the 
work  undertaken  by  him  with  reference  to  auroras,  which  is  nothing^ 
less  than  a  general  formation  of  a  system  of  aurora  observations  for 
tbe  whole  of  Norway,  Sweden,  and  Denmark.  The  material  accumu- 
lated in  the  first  winter  alone  is  so  great  that  valuable  results  may  be 
drawn  {ix)m  it.  In  the  first  place,  it  appears  that  there  is  scarcely  an 
evening  that  one  or  more  stations  did  not  report  auroras,  although  the 
observations  occur  during  the  years  of  auroral  minimum;  hence  the 
aothor  concludes  that  the  aurora  is  a  very  local  phenomenon  and  takes- 
place  at  a  very  small  altitude  above  the  earth's  surface.  The  table  that 
shows  the  cases  in  which  auroras  are  observed  at  auxiliary  stations,, 
without  being  observed  at  the  central  station,  Bergen,  affords  the  most 
stifting  proof  of  the  local  character  of  the  phenomenon.    The  follow- 

• 

ttg  table  shows  the  relative  frequency  of  auroras  for  the  respective 
vmes  of  latitude : 


Zones. 

Prc^ncnoy. 

o       o 

71to68lAt.. 
88to65lAt.. 
85  to  82  Ut.. 
82to601«t.. 
SOtoSSlat.. 

100 
80.8 
1&2 
12.8 

7.8 
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A  further  consideration  confirms  the  conclusion  that  the  aurora 
>  ery  local  matter,  viz,  that  in  the  whole  region  of  71°  to  55^  only  tl 
nights  occur  on  which  the  aurora  was  observed  simultaneously  ev< 
where,  and  is  even  still  doubtful  in  these  three  cases,  whether  the  ss 
aurora  was  observed  everywhere.    (Z.  0,  O.  M.j  Vol.  XV,  1880,  p.  4 

• 

W.  Ellis  has  investigated  the  relation  between  terrestrial  magnet 
and  solar-spot  frequency,  using  the  Greenwich  observations,  184(>-13 
and  the  Greenwich  photographic  records  by  the  Brooks  appara 
1848-1877,  and,  comparing  these  with  Wolf's  sun-spot  numbers,  the 
timate  relation  of  these  phenomena  is  more  clearly  shown  than  e 
before.  This  is  illustrated  in  the  accompanying  table,  which  gives 
dates  of  the  epochs  of  maximum  and  minimum  declination  and  h< 
jsontal  force: 
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On  the  average,  the  magnetic  epochs  follow  the  sun  spots  at  an  inl 
T^al  of  0.27  a  year,  The  durations  of  the  four  periods  are  nearly  id 
tical  for  both  sun  spots  and  magnetic  phenomena. 

The  occasional  sudden  outbursts  of  magnetic  and  sun-spot  ene] 
occur  and  continue  nearly  simultaneously.  {Z,  O.  O.  3/.,  XVI,  IS 
p.  489.) 

Lemstrom  has  developed  a  theory  as  to  the  origin  of  terrestrial  m 
netism  based  on  the  electric  theories  of  Edlund,  and  confirms  it  soi 
what  by  actual  experiments.  The  assum|»tion  that  the  earth  consi 
of  a  glowing  hot  interior,  surrounded  by  a  cooler  layer  50  or  60  k 
meters  thick,  leads  to  the  conclusion  that  the  magnetic  forces  must 
side  entirely  in  this  outer  layer,  since  glowing  hot  bodies  cannot 
magnetized.  INow,  geological  data  show  that  the  whole  exterior  rI 
must  contain  about  2  per  cent,  of  iron,  or  equivalent  to  a  layer  of  m 
netic  substance  1  kilometer  thick.  This  layer  may  be  considered 
constituting  a  hollow  sphere  at  a  distance  of  30  kilometers  below 
earth^s  surface,  and  must,  under  the  influence  of  a  given  fowe,  exhi 
a  magnetic  moment,  the  same  as  if  it  were  a  solid  sphere.  Since,  n< 
the  earth  is  revolving  in  a  space  full  of  ether,  it  must  become  magi 
ized  the  same  as  if  it  were  itself  at  rest,  but  the  ether  turning  in 
opposite  direction.  This  rotation  must  give  rise,  according  to  Edluo 
theory  of  electricity,  to  an  infinite  number  of  elementary-induced  c 
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rents,  and  Lemstrom  dedaoes  for  the  whole  maguetic  moment  (M),  in 
tbe  direction  of  the  axis  of  the  earth, 

M  =  f  ;r»(r-A)VJ 

^bere  pl  is  the  magnetic  moment  of  a  unites  mass,  J  is  the  indactive 
action  of  a  unit  of  current,  r  radius  of  the  earth,  h  the  distance  of  the 
magnetic  stratum  from  the  limits  of  the  atmosphere.    This  explanation 
agrees  entirely  with  the  formula  of  Gauss,  and  the  discussion  of  it  ex- 
*  plains  equally  the  average  position  of  the  magnetic  action  and  its  secu- 
lar aDQual  and  daily  variations.    It  is  also  in  conformity  with  the  acci- 
dental phenomena  of  magnetic  storms  and  auroras.    (Z.  0.  0,  M.y  XYI, 
1881,  p.  108.) 

Denza  has  determined  the  law  of  diurnal  variations  of  atmospheric 
electricity  at  Moncalieri,  and  by  means  of  hourly  observations  on  215 
days,  distributed  through  the  years  1871  and  1878.  The  following  tables 
give  his  resulting  averages  (a)  for  the  215  days  or  a  whole  year,  and  {b) 
for  the  days  on  which  no  irregular  disturbances  took  place.  The  anal- 
ogy between  this  diurnal  period  and  that  of  atmospheric  pressure  is 
similar  to  that  pointed  out  by  KTeumayer.    (Z.  0.  G.  ilf.,  XVI,  p.  88.) 
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'barren  De  La  Eue  and  H.  W.  Miiller  have  arrived  at  some  interesting 

^^^losions  in  reference  to  the  altitude  of  the  aurora.    They  find  experi- 

Qieatally  that  the  least  pressure  under  which  the  aurora  has  been  seen 

^  their  experiments,  is  0.38™°»,  corresponding  to  an  elevation  of  37  or  38 

^«8,    The  following  table  collects  the  results  of  their  observations: 
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No  discbartco  observed  at  this  degree  of  tennity. 
The  discharge  was  feeble  and  weak. 
Maximum  of  brightness. 
Feeble  color.                       . 
Beddish  tint 

Do. 
Carmine. 

Do. 

Do. 
Full  red  and  carmine. 

8.  Mis.  109 21 
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They  have  also  adopted  the  opinion  that  the  aurora  may  exist  at  the 
height  of  only  a  few  thousand  feet.    (Z.  0.  G.  -Sf.,  XV,  1880,  p.  416.) 

Dr.  A.  Wijkander,  of  Lund,  Sweden,  in  a  discourse  at  Stockholm  be- 
fore the  Scandinavian  Association  of  Naturalists,  reviews  the  progress 
of  our  knowledge  during  the  past  twenty  years,  in  reference  to  the  mag- 
netic phenomena  of  the  Arctic  zone. 

Lefroy,  in  1855,  showed  that  at  Lake  Athabasca  and  Fort  Simpson, 
the  easterly  perturbations  of  the  needle  during  the  morning  and  the 
westerly  perturbations  of  the  evening  are  the  largest,  whereas  the  oppo- 
site is  the  case  at  Toronto  and  southern  stations;  Sabine  subsequently 
found  the  same  results  for  Point  Barrow  and  Toronto,  Canada. 

Wijkander,  as  the  result  of  the  observations  of  the  Swedish  station  at 
Spitzbergen,  concludes  that,  as  a  general  rule,  the  belt  where  the  auroras 
are  most  frequent  is  the  limit  between  the  regions  where  the  maximum 
of  easterly  perturbations  in  declination  in  the  morning  and  that  of  the 
westerly  perturbations  in  the  evening  occur  together,  and  the  region 
where  these  maxima  occur  in  the  evening  and  morning  respectively. 

Concerning  the  annual  variations  of  the  perturbations,  very  little  is 
{IS  yet  known.  It  would,  however,  appear  that  the  easterly  jierturba- 
tions  predominate.  The  perturbations  of  the  horizontal  intensity  afford 
little  basis  for  general  conclusion  on  account  of  their  scantiness  at  Lake 
Athabasca  and  Fort  Simpson.  If  we  compare  the  perturbations  of 
declination  and  horizontal  intensity  among  themselves,  we  notice  that 
the  time  of  their  greatest  number  and  magnitude  alternate,  a  circum- 
stance to  which  Wyprecht  has  also  called  attention.  According  to 
Wijkander,  there  is  evidence  that  the  total  intensity  is  subject  not  only 
to  a  diurnal  change,  but  also  frequently  to  greater  perturbations.  (Z. 
0.  G.  M.J  XV,  1880,  p.  305.) 

XI.— OPTICAL  PHENOMENA. 

Schmidt  gives  an  account  of  a  double  horizontal  rainbow.  This  was 
seen  on  a  beautiful,  cloudless  day,  before  the  morning  mist  had  entirely 
disappeared,  and  was  apparently  formed  near  the  surface  of  the  water 
in  a  small  lake  near  Pilsen.  The  bow  had  the  apparent  form  of  hyper- 
bola or  parabola,  whose  axes  were  determined  by  the  vertical  plane 
passing  through  the  observer  and  the  sun.  The  apices  of  these  hyper- 
bolas were  turned  toward  the  observer,  and  the  apex  of  the  inner  curve 
was  about  12  meters  from  him  and  4  meters  below  the  eye,  and  at  the 
level  of  the  water  of  the  lake,  while  the  apex  of  the  outer  curve  was 
beneath  the  land.  The  rainbow  colors  were  all  clearly  seen.  The 
explanation  of  this  i)henomenon  depends  upon  the  observed  fact  that 
the  ordinary  rainbow  can  bo  considered  as  a  complete  circle,  if  we  as- 
sume that  the  aqueous  particles  are  observed  from  a  close  proximity. 
In  the  present  case,  therefore,  wo  have  observed  the  lower  part  of  such 
a  circular  rainbow,  which,  being  projected  upon  the  horizontal  water 
suiface,  appears  as  a  hyperbola.    (Z.  0.  G,  itf.,.XlV,  1879,  p.  30.) 
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Soret  has  attempted  an  explanation  of  a  fact  frequently  observed, 
that  the  diffose  daylight  is  polarized  even  in  those  strata  of  air  that 
are  in  the  shade.  In  the  valleys  of  the  Alps  many  opportunities  occur 
for  observing  this,  and  the  maximum  polarization  occurs  when  the  line 
of  sight  is  at  right  angles  to  the  direction  of  the  sun's  rays.  Soref  s 
explanation  is  about  as  follows: 

The  masses  of  air  that  lie  in  the  shade  are  illuminated  by  the  diffuse 
light  of  the  upi)er  strata  upon  which  the  sun's  rays  shine  directly.  It 
can  now  be  proven  that  the  sum  of  the  vibrations  reaching  a  given 
point  from  the  various  portions  of  the  celestial  hemisphere  must  pro- 
duce effects  equal  to  those  produced  by  one  ray  reaching  this  point 
directly  from  the  sun,  and  a  second  ray  at  right  angles  to  the  first  and 
polarized  in  a  plane  perpendicular  to  the  direction  of  the  first.  The 
effect  of  the  direct  sunlight  differs,  therefore,  from  the  sum  of  the  effects 
of  the  diffuse  light  only  in  this,  that  in  the  latter  case  the  polarization 
is  not  so  complete.    (Z.  0.  G.  if.,  1879,  XIV,  p.  106.) 

Montigny  has  discussed  the  question  of  the  twinkling  of  the  stars  as 
measured  by  the  number  of  the  changes  of  color  in  a  given  interval  of 
time.  The  observations  made  by  him  during  six  hundred  evenings 
show  that  the  dependence  upon  the  rainfall  is  most  prominent ;  but  the 
influence  of  other  meteorological  conditions  is  well  defined ;  thus,  when 
the  temperature  rises  the  twinkling  diminishes  in  intensity,  and  the  colors 
lose  much  of  their  clearness,  especially  in  summer.  In  the  winter, 
however,  in  the  cold,  dry  weather,  the  twinkling  is  stronger  and  the 
colors  more  brilliant.  The  presence  of  moisture,  &c.,  appears  to  be  of 
very  much  less  importance.  !N"ext  after  the  temperature,  however,  will 
be  placed  the  quantity  of  moisture.    (Z.  0.  O.  M.j  XIV,  p.  219.) 

Hartl  has  published  elaborate  study  of  the  observations  on  terres- 
trial refraction.  Bodega  Head,  first  discussed  by  Schott  in  the  Coast 
Survey  Eejwrt  in  1876.  He  attempts  to  deduce  some  addition  to  our 
knowledge  of  the  law  of  diminution  of  temperature  with  altitude.  He 
finally  applies  Professor  Jordan's  refraction  formula  (Astron.  INach., 
vol.  88),  which  allows  of  clearly  perceiving  the  effect  of  the  assumed  law 
diminution  of  temperature ;  he  attributes  the  irregularities  of  refraction 
to  the  temperature  changes  due  to  radiation  from  the  soil,  and  urges  the 
execution  of  numerous  measures  of  refraction  for  the  better  determina- 
tion of  the  rate  of  temperature  diminution  by  the  application  of  Jor- 
dorfs  tbrmula.    (Z.  0.  G.  if.,  XV,  1881,  p.  140.) 

Dr.  Hamberg,  of  Stockholm,  h^  studied  the  apparent  transparency 
of  the  atmosphere  in  Upsala,  with  especial  reference  to  the  occurrence 
of  remarkably  clear  nights  and  days,  when  frosts  occur  injurious  to 
vegetation.  From  daily  observations,  from  1874  to  1877,  of  the  visibility 
of  objects  distant  eight  or  ten  miles  in  the  horizon,  he  deduces  the  follow- 


324 


METEOROLOGY   AND   ALLIED   SUBJECTS. 


irxg  flgnresy  showing  the  average  visibility  estimated  on  an  arbitrary 
scale,  in  which  0  =  onosaally  dear,  and  5  =  densest  fog  or  haze: 
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On  the  average,  Br.  Hamberg  finds  that  the  greatest  clearness  occars 
with  winds  between  N.  and  W.,  and  the  greatest  obscurity  with  winds 
between  S.  and  W. ;  these  cases,  of  course,  correspond  to  positions  of 
the  barometric  minima,  respectively,  northeast  and  northwest  of  Upsala. 
A  comparison  of  these  observations  with  the  relative  humidity  of  the 
air  shows  that  in  general  transparency  diminishes  with  an  increase  of 
moisture,  and  especially  is  this  the  case  during  the  colder  weather.  A 
direct  dependence  upon  cloudiness  is  not  evident,  and  the  author  con- 
cludes that  the  partial  condensation  of  the  aqueous  vapor  in  the  atmos- 
phere and  the  presence  of  dust  or  smoke  are  the  fundamental  causes  of 
the  variations  in  transparency.  Of  the  origin  of  the  material  compos- 
ing the  day  fog  nothing  definite  is  known.  As  a  means  of  foretelling 
rainy  weather  the  transparency  of  the  air  is  frequently  appealed  to. 
Hamberg  finds  that  the  quantity  of  rainfall  increases  directly  as  the 
transparency  diminishes.^  (Z.  0.  6.  3f.,  XVI,  1881,  p.  457.) 

XII.— MISCELLANEOUS  MATTEBS. 

(a)  Periodicities. — S.  A.  Hill  has  investigated  a  decennial  i)eriod  in  the 
annual  variation  of  temperature  and  pressure  in  India.  He  states  that 
the  heat  of  the  summer  of  1878,  especially  during  the  first  twenty-one 
days  of  June,  was  so  great  in  Northern  India  that  nothing  like  it  had 
ever  before  been  experienced.  This  excessive  summer  heat  was  pre- 
ceded and  followed  by  winters  of  unusual  cold.  He  has  therefoi!^  col- 
lected all  available  observations  bearing  upon  the  question  of  a  possible 
X>eriodicity  in  temperature  and  pressure.  The  temperature  appears  to 
follow  the  variations  in  the  sun  spots.  He  finds  that  at  Calcutta  the 
greatest  variations  in  pressure  occurred  in  the  years  1845,  1857, 18G6, 
and  1876,  and  the  least  variations  in  tbe  years  1840, 1847, 1861, 1872, 
and  1874,  and  these  dates  are  only  slightly  modified  if  we  take  the  means 
of  groups  of  three  years  each.  The  above  dates  agree  closely  with  the 
minima  and  maxima  of  the  sun  spots.  An  explanation  of  this  coinci- 
dence may  be  about  as  follows :    The  general  distribution  of  winds  on 
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the  earth's  surface  depends  upon  the  rate  of  diminution  of  temperature 
£rom  the  equator  to  the  i>oleSy  and  the  distribution  of  pressure  depends 
upon  the  intensity  of  the  atmospheric  currents.  If,  therefore,  the  solar 
radiation  varies  with  the  sun's  spots,  there  must  be  a  parallel  variation 
in  terrestrial  temperatures  and  pressures.    (Z.  0.  0.  M.j  XIY,  p.  302.) 

Blanford  has  investigated  the  question  of  a  compensation  between 
India  and  Bussia  in  the  variations  of  mean  atmospheric  pressure  during 
one  sun-spot  cycle.  Already  in  1877  Eliot  had  called  attention  to  the 
fact  that,  through  the  whole  year,  the  pressure  over  India  had  been 
above  the  average,  and  that  this  condition  extended  to  such  distant 
regions  as  New  South  Wales  and  Victoria,  Blanibrd  having  found  that 
an  excess  of  pressure  also  prevailed  over  the  greater  part  of  Asia,  and 
also  of  the  Indian  Ocean.  By  comparison  of  the  records  from  1847  to 
1862,  Blanford  now  finds  that  throughout  the  whole  of  the  Indo-M alayan 
region  an  oscillation  of  the  barometric  pressure  existed,  coinciding  nearly 
with  the  sun-spot  cycle.  The  greatest  atmospheric  pressure  coincides,  or 
immediately  follows,  the  epoch  of  minimum  frequency  of  sun  spots,  and 
the  minimum  pressure  corresponds  with  the  sun-spot  maximum;  or, 
considering  the  result  of  Koppen's  investigation,  the  highest  pressure 
agrees  closely  with  the  epoch  of  greatest  mean  temperature  of  the  air. 
On  this  point  he  says:  ^'In  reference  to  the  nature  of  the  physical 
causes  that  bring  about  this  oscillation  in  the  pressure  of  the  air  between 
the  Indo-Malayan  region  and  the  plains  of  Eussia,  and  conforming  to 
the  sun-spot  cycle,  our  knowledge  is  still  much  too  incomplete  to 
attempt  a  satisfactory  analysis."    (Z.  0.  G.  M.,  XV,  1880,  p.  158.) 

In  the  remarks  on  the  above  by  Dr.  J.  Hann,  he  suggests  that  with- 
out more  special  deduction  it  is  still  quite  clear  that  the  period  of  in- 
creased energy  in  the  solar  radiation  will  also  be  a  period  of  increased 
energy  in  the  general  currents  of  the  earth's  atmosphere.  {Z.  0.  0.  JUT., 
XV,  1880,  p.  161.) 

Balfour  Stewart  in  some  remarks  on  long  variations  of  rainfall,  says : 
The  currents  in  the  earth's  atmosphere  are  regulated  by  two  considera- 
tions, of  which  one  is  a  constant  while  the  other  is  variable.  The  con- 
stant element  is  the  time  of  rotation  of  the  earth  round  its  axis,  while 
the  possibly  variable  one  is  the  intensity  of  the  solar  radiation.  If, 
then,  it  is  idso  true  that  we  have  not  only  a  long  period  of  variation  in 
the  intensity  but  also  in  the  distribution  of  terrestrial  atmospheric  cur- 
rents, and  if  we  consider  the  f^reat  influence  of  local  peculiarities  upon 
rainfiedt  it  would  be  too  much  to  expect  that  the  annual  irregularities 
shall  everywhere  attain  their  maxima  and  minima  at  the  same  time.  It 
18  perfectly  possible  that  some  places  may  have  maximum  while  others 
have  a  minimum,  and  still  others  have  a  double  instead  of  a  simple 
period.  We  are,  therefore,  not  yet  in  a  position  to  determine  experi- 
mentally the  long  periods  of  rainfall  for  the  whole  earth,  since  we  only 
have  as  yet  a  few  selected  stations.  The  diversity  of  results  obtained, 
by  Meldram,  Bawson,  and  others  is  in  accordance  with  the  above 
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views.  Stewart  then  attempts  to  dedace  some  results  from  observations 
in  Europe  by  means  of  the  method  of  indeterminate  periods  proposed 
by  Dr.  Dodgson  and  himself.  He  finds  that  there  is  in  three  stations 
out  of  four  evidence  of  a  nine-year  period,  and  a  still  stronger  evidence 
of  a  twelve-year  period,  and  makes  some  comparisons  between  the  cor- 
responding ten  and  twelve  year  periods  in  the  daily  amplitade  of  the 
magnetic  needle.    (Z.  0.  G.  if.,  XV,  1880,  p.  228.) 

Fritz  has  pursued  his  further  studies  into  the  variations  and  height  of 
the  water  of  the  river  Nile,  and  has  added  to  his  study  of  the  records 
of  the  Nilometer  of  the  island  of  Ehodes,  near  Cairo,  for  the  years  1825 
to  1872,  a  further  study  of  the  records  for  the  barrages  for  the  years 
1849  to  1878.  The  differences  between  the  record  at  Cairo  and  the  bar- 
rages are  quite  sensible,  amounting  in  extreme  cases  to  0.71  meter.  The 
extreme  height  of  the  river  occurs  on  the  dates  shown  in  the  following 
table: 


BarragM. 

Islmd  of  Rhodes.                 San  tpoto. 

Migtmi;!?!!. 

MaximimL 

Minimum. 

Maximum. 

Minimum. 

Maximum. 

1828 
1841 
1849 
1861 
1870 

• 

"'i835*'* 
1845 
1857 
1866 

'"*i857"" 
1866 

1852 
1861 
1872 

1848 
1860 
1871 

1856 
1867 

Few  rivers  vary  their  regimen  so  regularly  as  the  Nile,  and  the  entire 
periodical  change  reminds  one  forcibly  of  the  interpretation  of  the 
dreams,  and  the  provisions  against  hunger  and  famine,  that  are  attrib- 
uted to  Joseph,  the  son  of  Jacob.    (Z.  0.  0.  if.,  XV,  1880,  p.  302.) 

In  a  fourth  contribution  to  the  subject  of  secular  variations  in  the 
weather,  Koppen  reviews  a  mass  of  data  relating  to  the  severe  winters 
of  £uroi>e  during  the  past  thousand  years.  He  finds  that  regular  laws 
of  periodicity,  although  they  frequently  appear  to  obtain  for  several 
periods  or  centuries,  yet  eventually  disappear  and  are  replaced  by 
others.  It  is,  therefore,  impossible  to  base  any  predictions  upon  such 
empirical  periods,  and  he  concludes  that  although  he  may  have  contrib- 
buted  somewhat  to  our  knowledge  of  the  subject,  yet  his  best  result  will 
be  the  removal  of  any  popular  illusions  in  reference  to  this  subject,  and 
the  prevention  of  others  from  wasting  time  and  labor.  (Z.  0.  O.  If., 
XVI,  p.  194.)  • 

On  the  subject  of  the  connection  between  barometric  pressure  and 
sun-spot  phenomena  several  contributions  have  been  made.  F.  Cham- 
bers has  shown  (1st)  that  similar  non-periodic  variations  in  pressure 
occur  throughout  India  and  China,  the  epochs  of  maxima  and  minima 
of  pressure  correspond  to  the  minima  and  maxima,  respectively,  of  sun 
spots  but  fall  behind  these  latter  at  intervals  of  six  to  thirty  months,  de- 
pending on  the  longitude  of  the  station,  the  western  stations  occurring 
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^Murlier  than  the  eastern^  he  also  shows  (2d)  that  extensive  famines  in 
H!ndia  accompany  or  directly  follow  a  maxima  of  pressure. 

Balfour  Stewart  concludes  that  the  sun's  heat  is  most  efifective  dur- 
uig  a  maximum  of  sun  spots.  Mr.  Eaton  has  collected  barometric 
sreoords  for  a  hundred  years  at  London,  and  Archibald  has  shown  that 
^hese  give  some  little  evidence  of  the  same  sun  spot  periodicity  as  in 
Jindia,  namely,  a  maximum  of  spots  corresponding  to  a  minimum  of  pres- 
sure. The  reverse  holds  good  for  St.  Petersburg.  (Z.  0.  G.  M.y  XVI, 
^881,  p.  168.) 

Kdppen  has  continued  his  classical  researches  on  secular  periods  in 
the  weather,  by  extending  his  studies  of  annual  mean  temperatures  to 
<K>ver  all  recent  data,  for  the  years  1841  to  1875,  published  since  the 
publication  of  his  previous  memoir.    The  resulting  curves  as  given  by 
Soppen  show  the  mean  temperature  for  the  north  temperate,  the  tropi- 
cal, and  south  temperate  zones,  as  well  as  the  curve  of  sun-spot  fre- 
quency, and  lead  to  the  following  remarks :  The  curve  for  the  southern 
liemisphere  shows  both  a  general  agreement  with  the  spot  curve,  and 
also  a  series  of  special  systematic  discrepancies.    If  we  were  not,  accord- 
ing to  our  experience  in  the  northern  hemisphere,  to  entertain  a  decided 
mistrust  of  generalizations  based  on  only  three  sun  spot  periods,  then 
i^re  might  also  detect  a  decided  law  in  these  discrepancies  in  the  southern 
hemisphere.    We  see,  namiely,  that  while  the  sun-spots  increase  the 
temperature,  curves  in  all  the  three  zones  describe  the  double  wave 
in  the  years  1843  to  1856,  the  first  valley  in  this  double  wave,  but  in 
the  two  following  periods  the  second  valleys,  all  preceding  the  spot 
minimum  by  from  two  to  four  years,  give  in  each  case  the  absolute 
minima  of  temperature.    In  the  northern  hemisphere  the  remarkable 
agreement  of  the  curves  for  temperature  and  spots  from  1820  to  1840  is 
gradually  disturbed,  and  after  1852  entirely  disappears,  although  the 
temperatures  from  1867  to  1869  give  indications  of  a  return  of  earlier 
laws.    The  gradual  rise  of  the  temperature  in  the  northern  hemisphere 
for  1875  to  1878  is  again  in  good  agreement  with  the  simultaneous  di* 
minution  of  the  number  of  spots,  but  the  succeeding  abnormally  cold 
year  in  Europe  forces  vividly  upon  the  attention  the  care  that  must 
be  exercised  when  one  vould  use  for  purposes  of  prediction  an  ap- 
parent law  whose  rationale  is  as  yet  not  understood,  and  to  which  is 
Babject  to  mysterious,  and  therefore  wholly  unexpected,  disturbances. 
(Z.  0.  O.  If.,  XVI,  1881,  p.  149.) 

Blanford,  in  some  farther  remarks  on  sun-spot  cycles,  states  that  out 
of  the  investigations  of  Gautier,  Stone,  Koppen,  and  others,  it  results 
that  the  variation  of  temperature  at  tropical  stations  during  the  sun- 
spot  cycles  is  such  that  the  highest  temperatures  occur  nearly  always 
with  the  minimum  of  spots.  The  intensity  of  the  solar  radiation  accord- 
ing to  the  results  obtained  by  Baxendall,  and  those  obtained  by  me 
from  ten  stations  in  India,  attains  its  maximum  simultaneously  with 
the  spot  maximum.    The  variations  of  atmospheric  pressure  at  stations 
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in  the  Indo-Malayan,  region  as  it  is  now  first  presented  to  us,  is  sudi 
tbat  in  those  regions,  where  the  effect  of  the  snn  is  most  direct,  the 
lowest  atmospheric  pressure  coincides  with  the  maximum  of  sun-spots. 
(Z.  0.  0.  JIf.,  XV,  p.  394.) 

Hildebrandson  has  called  attention  to  a  valuable  collection  of  data 
on  tlie  variability  of  climate  published  by  Ehrenheim  in  1823,  which 
gives  the  years  of  severe  winters  for  the  past  twelve  hundred  years, 
and  adds  considerable  to  the  data  already  collected  by  Koppen.  {Z.  0. 
G.  M.,  XV,  p.  345.) 

(b)  Hypsometry. — The  new  hypsometric  formula  of  Br.  Guido  Orassi 
and  its  application  to  the  reduction  of  barometric  observations  to  sea 
level,  or  t4)  the  barometric  computation  of  altitudes,  forms  a  memoir 
published  by  the  meteorological  office  at  Eome. 

Professor  Grassi  has  studied  those  formulae  in  which  the  temperature 
being  observed  at  one  station  some  hypothesis  is  necessary  in  order  to 
approximate  to  the  mean  temperatare  of  the  column  of  air,  and  con- 
cludes that  the  unsatisfactory  results  given  by  the  formulae  are  due  to 
errors  in  the  hypothesis  on  which  they  are  based.  His  new  formula, 
which  contains  not  only  the  temperature  and  pressure  of  the  upper 
station,  but  also  the  moisture  for  both  upper  and  lower  stations,  reads  as 
follows: 

in  which  a  represents  the  desired  height  above  the  sea,  h  the  baromet- 
ric pressure  at  the  station,  bo  the  barometric  pressure  at  sea  level,  t  the 
absolute  temperature  at  the  upper  station,  C  the  correction  for  gravity, 

Ar=58.6588,  w=J  ij-^  +  j^  Iwherein  /o  and  /  are  the  force  of  vapor  in 

millimeters  at  the  upx)er  station  and  sea  levels,  and/o  can  be  computed 
by  Haun's  formula : 


a= 


/o  =/  X  10 


a 
0500 


For  reductions  to  sea  level,  Grassi  transforms  this  formula  in  the  fol- 
lowing : 

The  comparison  between  this  formula  and  those  given  Buhlmann 
and  Saint-Bobert  shows  that  Rahlmann's  gives  results  nearer  the  truth 
if  we  deal  with  annual  means ;  but  Grassi's  formula  shows  somewhat 
less  of  the  annual  periodicity.    (Z.  0.  G.  2f.,  XTV,  1879,  p.  31.) 

Br.  Jordan  has  deduced  an  empirical  and  new  barometric  formula 
for  use  with  a  barometer  established  at  some  intermediate  station.  He 
first  represents  the  temperature  for  an  extensive  network  of  stations 
by  a  formula  in  which  altitude  and  latitude  occur  as  Uue^  functions, 
and  from  which  the  average  rate  of  diminution  of  temperature  with 
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altitude  can  be  determined.  Thas  for  Southwestern  Germany  the  mean 
annual  temperatures  from  1869  to  1878  give  a  diminution  for  each  hnn- 
meters  of  altitude,  as  shown  in  the  following  table: 


Diminntion  of 

Altitude. 

temperattire 
per  100  feet. 

MtUrM. 

o 

100 

0.9 

200 

0.9 

300 

0.8 

400 

0.7 

500 

0.: 

600 

0.6 

700 

O.ft 

800 

0.5 

900 

0.4 

1,000 

0.4 

( 


e  then  gives  the  constants  in  an  empirical  formula  for  the  same 
ion  of  Europe,  and  finds  the  following : 

h  =  18517  (log  762.56  ^  log  Bo)  (1  +  0.003665*) 

shows,  by  means  of  this,  that  the  altitude  may  be  computed  with  a 
r*"**^:>T3able  error  of  plus  or  minus  3  meters.  (Z.  0.  0.  M.j  XV,  1880, 
I^-    XC6.) 

.  Feld  and  C.  A.  Vogler  have  put  into  convenient  form  for  the  com- 

ion  of  barometric  altitudes  at  the  latitude  of  50^,  the  hypsometric 

*5^**'«*jnla  of  Kuhlmann.    By  introducing  a  graphic  process  they  have  re- 

the  time  very  materially,  but  with  slight  expense  of  accuracy. 

0.  O.  M.y  XVI,  1881,  p.  85.) 
K.<^^  Biological  Relations. — Oettingen  has  investigated  some  points  in 
^=^     connection  between  meteorology  and  botany  that  are  worthy  the 

^^^^^ntion  of  other  meteorologists.    The  principal  previous  workers  in 
^^  field  have  been  Boussingault,  Be  Candolle,  Gasparin,  and  Linsser, 

^^se  results  are  reviewed  by  Von  Oettingen. 

-^^ussingault  maintained  that  any  particularphase  of  development  (a?), 

as  the  time  of  budding,  ripening,  &c.,  should  be  considered  as  a 

.,  cjtion  of  tj  the  mean  temperature,  during  the  interval  of  time,  Zj  that 

^^   elapsed  since  an  assumed  starting  point,  and  w,  t?,  Wj  &c.,  which 

^^l^^^sent  other  climatic  elements. 

^l^e  Candolle  and  Gasparin  showed  that  x  should  be  a  fanction  not  of 
*  ^tit  of  f — »,  where  8  represents  a  minimum  temperature  limit,  below 
'^ich  the  development  of  the  plant  makes  no  progress  whatever. 

XLiinsser  showed  that  a;  is  a  function  of  ^-^  and  u,  r,  tr,  where  T  Z  is 

^  ^U>n8tant,  having  a  different  value  for  each  plant  and  each  locality. 
Oettingen  finally  proceeds  to  investigate  the  dependence  of  blossom- 
^^8  upon  temperature  for  fifty-five  plants,  for  which  he  had  accurate 
^^^c^Bervation  at  Dorpat.    The  general  conclusions  to  which  the  author  is 
^areasfoUdws: 

1.  Certain  values  of  the  epochs  of  budding  can  be  deduced  with  pre- 
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(dsioQ  for  various  phases  of  many  species  of  plants,  so  that  the  present 
method  of  investigation  can  be  safely  recommended. 

2.  Very  improbable  values  of  this  epoch  are  recognized  at  once  by 
large  limits  of  error;  only  such  normal  data  as  correspond  to  the  small- 
est probable  errors  have  a  claim  upon  our  acceptance. 

3.  In  the  deduction  of  normal  data  the  computations  lead  to  nearly 
the  same  value  for  the  dates  of  budding  for  all  the  fifty- five  plants.  Dif- 
ferences of  two  or  three  days  occurred  only  when  few  observations  were 
at  hand. 

4.  Even  in  the  case  of  fragmentary  but  longer  series  of  observations, 
Oettingen's  method  of  computation  can  be  applied,  and  it  is  immaterial 
whether  the  phase  under  consideration  occurs  in  the  extreme  coldest  or 
warmest  portion  of  the  year. 

5.  The  computation  of  a  mean  date  from  a  series  of  observations  af- 
fords opportunity  for  determining  the  variability  in  time  oj;  the  probable 
error  of  the  average  date. 

6.  The  probable  error  of  the  total  sums  of  heat,  as  deduced  from 
observations  of  many  years,  must  depend  upon  the  variability  of  the 
weather. 

7.  The  present  method  of  investigating  the  conditions  of  budding  can 
perhaps  be  checked  by  experiments  upon  certain  species  that  will,  de- 
velop in  water  at  diflferent  temperatures.    (Z.  0.  G.  M.^  XIV,  p.  326.) 

In  a  further  review  of  Von  Oettingen's  work  on  this  subject  Karl 
Fritsch  states  that  in  1857  he  first  compared  all  the  formulae  that  were 
then  known  with  the  best  observations  available  in  the  development  of 
the  growth  of  plants  and  showed  that  the  Boussingault  formula  has 
the  greatest  probability  although  it  was  intended  especially  for  annuals. 
In  1861  he  extended  this  work  to  a  computation  of  the  constants  for 
1,889  different  species  of  plants,  for  which  ten  consecutive  years  of  ob- 
servation were  available,  the  result  of  which  showed  that  hift  method  of 
computing  his  thermal  constants  must  be  very  near  the  truth.  New 
formulas  were,  however,  proposed  by  Tomaschek  in  1862,  and  by  Kabach 
in  1863,  Hoffman  in  1865,  Ziegler  in  1867. 

In  1867  knd  1869  Linsser  attempted  a  further  elaboration  of  the  sub- 
ject, which,  however,  was  not  brought  to  a  satisfactory  end  at  the  time 
of  his  death.    Krassan  in  1868  and  Koppen  in  1870  spoke  against  the 
general  principle  of  the  temperature  summations ;  but  the  important 
work  of  Oettingen  brings  us  back  to  the  firm  conclusion  that  the  law  o 
a  constant  quantity  of  heat  is  necessary  to  a  given  stage  of  develoj)- 
ment  has  a  high  degree  of  probability,  and  his  method  of  determining — 
the  base  temperature  from  which  the  sums  are  to  be  counted  seems  tc^ 
be  the  best  at  present  available.    (Z.  0.  0.  3f .,  XIV,  p.  376.) 

Hoffmann,  of  Giessen,  has  published  additional  confirmation  of  hic^ 
method  of  determining  ^<  thermal-constants''  for  plants.  He  sums  nj^ 
the  daily  maxima  of  a  thermometer  exposed  to  the  full  sunlight  from. 
January  1,  the  time  of  the  minimum  of  plant  activity  up  to  the  date  o£^ 


METEOROLOGY   AND   ALLIED   SUBJECTS. 


331 


'the  occarrence  of  the  respective  botanical  phases.  He  finds  the  obser- 
vations of  plants  that  blossom  in  early  spring  very  irregularly  affected 
by  early  frosts,  bnt  gives  the  following  table  for  plants  that  flourish  in 
isummer  and  autumn.  Three  thermometers  have  been  used  exposed 
lander  very  similar  circumstances — ^Nos.  I  and  U,  during  1880,  No.  Ill, 
cloring  the  earlier  period,  1866  to  1860. 

The  results  seem  very  closely  comparable  among  themselves. 


Plant. 


tiiliM  maeroatachya. . . 

~.paeyriiig»folia 

•yris  TnlgariB 

[ia-«i.%UisJa]a^ 

txmbaeo  europiBa 

L<»«rl»  dysenterioa 

iavlmnUaginoidea 

■  rinifera 

eandidam 

Amellua 


Date  of  first 
blossom, 
1880. 


Thermal  constant  for  the  years. 


VII,21 

VII.  28 

Vin,  14 

VII,  31 

X,5 

VII.25 

IX,2 

VI.  22 

VI,  29 

VI1I,M 


L— 1880. 

II.— 1880. 

8.504 

3.191 

3,557 

3,229 

4,001 

8,753 

8,776 

3,441 

5,495 

5,054 

8.618 

3,292 

4,767 

4,852 

2.697 

2,603 

2.872 

2,603 

4,091 

8,753 

m.— 1866-'69. 


3,853 
8.818 
4,033 
8.143 
5.818 
5.381 
5,177 
2,606 
2,710 
8,930 


offman  finds  evidence  that  this  law  also  holds  good  for  plants  pro- 
in  greenhouses,  and  further,  that  the  mean  temperatures  in  the 
e  cannot  have  such  a  connection  with  the  development  of  the  plant 
ave  those  shown  by  the  insolation  thermometer.    (Z.  0.  0.  ilf.,  XVI, 
1,  pp.  331-334.) 
C^)  Meteors. — ^Dr.  J.  H.  L.  Flogel  communicates  observations  by  him- 
on  particles  of  iron  dust  found  in  snow,  and  gives  a  summary  ot 
Tions  researches  on  this  subject,  beginning  with  Ehrenberg  in  1849. 
first  snowfall  examined  by  Flogel  gave  in  the  purest  melted  snow 
r  nine  forms  of  diatoms,  confervse,  spores,  alive  or  apparently  alive; 
:een  forms  of  pollen  or  other  parts  of  animals  and  plants;  and  five 
of  mineral  substances.    The  subsequent  snowfall,  however,  be- 
these  forms  of  dust,  invariably  gave  iron,  and  the  total  amount  of 
latter  was  in  one  case  about  ^aooioooo  ^^  the  volume  of  fresh- 
feTlen  snow. 

IFlogel  admits  that  the  cosmic  origin  of  this  iron  dust  (and  Orone- 

msiii^s  theory  of  the  dependence  of  auroras  upon  its  presence)  is  very 

plAnsible,  but  that  it  still  needs  to  be  proven  to  be  of  local  terrestrial 

origin,  and  be  specially  confined  to  certain  regions  of  the  globe.    The 

question  will  probably  be  best  settled  by  investigating  the  presence  of 

Bickel,  as,  if  present,  it  would  argue  irresistibly  for  the  cosmic  origin  of 

this  iron  dust.    (Z.  0.  G.  Jf.,  XVI,  1881,  p.  321.) 
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I^Iie  progress  of  physical  scieDce  during  the  year  1881  has  been  marked| 
^^Kially  in  the  department  of  electricity.  Bat  so  intimate  are  the 
cations  which  connect  together  the  various  branches  of  physics  that 
^  advance  has  required  corresponding  activity  in  all  the  other  de- 
c^tments. 

^tas,  as  rapporteur^  on  behalf  of  Broch^  St.  Claire  Beville  and  him- 
C^  appointed  by  the  International  Committee  of  Weights  and  Measures 
m:&b-commission  on  the  preparation  of  an  X-rule  in  platinum-iridium, 
^  given  a  detailed  account  of  the  preparation  of  this  rule  by  Matthey, 
^  eminent  metallurgist,  to  whom  they  had  confided  the  work.  The 
i^tnnum  was  prepared  by  precipitation  from  the  chloride,  two  speci- 
^xis,  each  of  35  kilograms,  being  obtained  and  analyzed  simultaneously 
IDeville  in  Paris  and  Stas  in  Brussels.  Specimen  A  gave  99.892 
ttanum,  0.065  rhodium,  and  0.029  iridium ;  specimen  B  99.890  plati- 
Kxi,  0.070  rhodium,  and  0.023  iridium.  A  previous  alloy  was  used  to 
^d  the  iridium,  special  care  being  taken  to  exclude  metals  other  than 
k^inum.  Onanalysis it  gave :  iridium, 91.100 ;  platinum,  8.480 ;  rhodium, 
22;  ruthenium,  0.120,  and  iron  0.042.  For  the  alloy,  18,015.65  grams 
X^ls^tinum,  sample  A,  was  mixed  with  the  iridium  in  such  proportion 
fe»t  100,000  parts  of  the  mixture  should  contain  1,025  parts  of  pui'6  irid- 
Q ;  the  extra  25  parts  being  added  to  supply  loss  in  working.  The 
^ly-divided  metals  were  sifted  thoroughly  together,  the  powder  com- 
d«8ed  and  fused  in  a  lime  crucible.  The  cylinder  thus  obtained,  which 
« 10  centimeters  in  diameter  and  7.5  centimeters  high,  was  forged  at 
^hite  heat  into  a  bar  and  rolled  between  polished  rolls.  It  was  then 
b  into  small  pieces,  kept  in  fused  hydro-potassium  sulphate  in  a  plati- 
-vn  vessel  for  3  hours,  washed  with  boiling  water  and  with  boiling 
'^rogen  chloride.  These  operations  were  repeated  three  times.  Be- 
c^  the  final  forging  three  samples  for  analysis  were  taken  from  differ- 
Lb  parts  of  the  ingot.  The  bar,  which  was  45  millimeters  on  a  side, 
^e  again  put  under  the  hammer  and  forged  into  a  cylinder  at  one  end,  42 
iUimeters  in  diameter  and  128  centimeters  long.    This  was  cut  off  and 
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tamed  into  a  true  cylinder  40  millimeters  in  diameter,  and  cnt  into  three 
equal  parts.  The  rest  of  the  bar  was  again  drawn  down  under  the  ham- 
mer till  it  was  25.5  millimeters  on  a  side  and  103  centimeters  long,  an 
operation  lasting  14  hours.  It  was  now  put  on  a  planing-machine 
and  planed  into  the  form  of  an  X  in  section,  this  labor  requiring  28 
days,  from  six  in  the  morning  to  10  at  night.  The  bar,  which  before 
planing  had  a  weight  of  15,500  gi*ams,  weighed  only  3,584  grams  after- 
ward. On  examining  the  three  specimens  cut  from  the  ingot,  their 
specific  gravities  were  found  to  be  21.530,  21.53G,  21.538,  at  19o,  or  21.535 
as  a  mean ;  that  of  the  pieces  cut  from  the  ends  of  the  two  rectangular 
rules  being  21.523.  The  turned  cylinders  were  then  submitted,  in  steel 
molds,  to  blows  of  a  hammer,  each  blow  equivalent  to  a  pressure  of- 
110,000  kilograms.  The  first  cylinder  received  10  blows,  and  had  a  den ; 
sity  of  21.554 ;  the  second  received  20  blows,  and  its  density  was  21.5528; 
the  third  received  30,  and  was  21.5531 ;  the  mean  of  thie  three  being 
21.553,  with  a  probable  error  of  ±  0.002.  The  chips  removed  by  the 
planer  were  21.538  before  and  21.548  after  melting.  On  analysis,  after 
purification,  the  chips  from  the  planer  gave  Beville:  iridium,  10.1560; 
iron,  0.035;  ruthenium,  0.017;  rhodium,  0.038;  platinum,  89.75.  The  turn- 
ings gave:  iridium,  10.151;  iron,  0.032.  In  100  parts  of  the  alloy  there 
were  then  10.1444  parts  of  iridium,  or  1,018  of  iridium  to  9,000  of  platinum ; 
a  value  considerably  within  the  tolerance  allowed  to  Matthey .  Collateral 
experiments  showed  the  impracticability  of  drawing  the  bar  through  a 
templet  of  steel,  since  the  quantity  of  iron  in  the  alloy  was  thus  trebled. 
Finally,  the  possibility  of  making  separate  masses  of  this  alloy  uniform 
in  composition  and  density  was  satisfactorily  established,  the  iridium 
in  a  third  specimen  differing  from  that  in  the  second  and  first  by  only 
0.0003.  The  bar  now  goes  to  MM.  Bruner,  for  the  purpose  of  having 
the  meter  lines  transferred  to  it  from  the  standard  meter  of  the  govern- 
ment.   {Ann.  Chim.  Phys.^  January,  1881,  V,  xxii,  120.) 

Sire  has  described  an  apparatus,  which  he  calls  a  devioscope,  for 
ascertaining  directly  the  relation  which  exists  between  the  angular  ve- 
locity of  the  earth  and  that  of  a  horizon  around  the  vertical  of  any  place 
whatever.  In  the  well-known  pendulum  exi)eriment  of  Foucault,  the 
apparent  rotation  of  the  plane  of  oscillation  of  the  x>endulum  is  propor- 
tional to  the  sine  of  the  latitude  of  the  place  of  observation,  in  con- 
sequence of  the  tendency  of  this  plane  to  remain  always  parallel  to 
itself.  The  apparatus  in  question  consists  of  a  fixed  globe  supported 
on  a  vertical  steel  axis  carried  on  an  iron  tripod.  From  this  support 
just  below  the  sphere  a  semicircular  arm,  articulated  in  the  center,  rises 
to  carry  a  system  of  three  wheels,  the  diameter  of  each  being  exactly 
the  same  as  that  of  the  sphere.  Two  of  these  wheels  are  toothed  and 
work  into  each  other.  One  of  them  moves  on  an  axis  parallel,  when 
the  semicircle  is  in  its  normal  position,  to  the  axis  of  the  sphere.  The 
upper  part  of  this  axis  carries  a  model  of  the  plane  of  oscillation.  The 
second  wheel  is  fastened  to  an  axle  supported  on  an  arm  always  atrighl 
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^uigles  to  the  semiciroolar  arm,  the  third  wheel  being  at  the  other  ex- 
^Temity  of  this  axle,  and  rolling  on  the  sphere.    A  graduated  circle  on 
-fche  axis,  about  which  the  semicircular  arm  moves,  enables  it  to  be  ad- 
jtisted  for  any  latitude.    Normally  the  pendulum-axis  is  in  the  prolouga- 
laon  of  the  sphere-axis.    On  turning  the  sphere  the  third  wheel  rolls 
i^ond  its  equator,  rotating  the  plane  of  oscillation  of  tbe  pendulum  in 
clie  same  time  as  the  sphere  rotates,  but  in  the  inverse  direction.    Turn- 
ix^g  the  semicircular  arm  WP  the  axis  of  oscillation  passes  through  the 
o^iuktor  and  the  trheel  rests  on  the  pole  of  the  sphere ;  hence,  when  the 
Istter  rotates,  the  plane  of  oscillation  does  not  change.    In  intermedi- 
s^te  positions  the  change  of  plane  is  profiortional  to  the  sine  of  the  lati- 
tude, and  the  rapidity  of  the  change  may  be  read  off  on  a  graduated 
dide  placed  beneath  the  jiendulum  model.    {J.  Phya.y  September,  1881, 
X,  401.) 

G".  H.  and  H.  Darwin  communicated  to  the  York  meeting  of  the 
British  Association,  on  behalf  of  a  committee  appointed  for  the  meas- 
lunexnent  of  the  lunar  disturbance  of  gravity,  the  results  of  their  cxperi- 
xni^nts  thus  far  made.    In  1879  Sir  William  Thomson  had  erected  at  Glas- 
SO^  an  apparatus  consisting  of  a  solid  lead  cylinder  susx>ended  by  a 
fino  brass  wire  five  feet  long  from  the  cross-beam  of  the  stone  supports 
iised  for  pendulum  experiments.    From  the  bottom  of  the  weight  a  rod 
PxxDOected,  to  which  was  fastened  a  single  fiber,  of  silk  attached  to  the 
^^ge  of  a  small  mirror.    A  second  fiber,  also  attached  to  the  same  point 
o^  tbe  mirror,  was  fastened  to  a  sup])ort  near  the  rod,  so  that  the  mirror 
^^^a«  supported  by  a  bifilar  suspension,  such  that  a  minute  motion  of 
tix^  pendulum  would  cause  considerable  rotation  of  the  mirror.    A  lamp 
^nd  dit  were  arranged  for  the  readings.    But  the  spot  of  light  was 
found  to  be  in  incessant  movement,  so  irregular  that  the  mean  position 
^^ould  not  be  fixed  within  6  inches.    The  authors,  after  seeing  this  ar- 
^^^uigement,  constructed,  in  1880,  at  Cambridge,  a  modification  of  it.    The 
pendulum,  suspended  by  the  two  wires,  was  hung  in  a  liquid,  and  an  ap- 
Psiratus  was  attached  to  it  for  giving  it  a  known  but  very  minute  dis- 
placement.   They  found  that  it  was  subject  to  a  diurnal  oscillation,  being 
^stttihest  north  at  G  p.  m.  and  farthest  south  at  6  a.  m.    It  was  so  sen- 
sitive that  it  showed  distinctly  the  slight  pressure  on  the  stone  gaUows 
verted  by  the  finger.    Water  poured  on  the  ground  tilted  the  whole 
Btructure  over,  and  minute  changes  of  temperature  produced  marked 
effects.    One  foot  of  displacement  of  the  spot  corresponded  to  one  second 
of  arc  in  the  direction  of  the  plumb-line.    In  1881  a  new  instrument  was 
Daade,  in  which  a  copper  tube  formed  at  the  same  time  the  support  for 
the  pendulum  and  the  envelop  for  contsiiniug  the  liquid.    The  whole 
was  immersed  in  a  large  mass  of  water,  and  the  observations  were  taken 
from  outside  of  the  room  by  means  of  a  telescope.    The  diurnal  changes 
mkI  the  slow  change  were  observed  in  the  i)resent  case,  and  also  periods 
of  several  days  in  which  the  pendulum  was  in  a  state  of  continual  agi- 
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tation,  apparently  independent  of  any  external  meteorological  condi 
tion.  The  apparatus,  while  quite  insensible  to  local  tremors,  was  ex 
traordinarily  sensitive  to  steady  forces.  A  person  standing  in  the  food 
16  feet  distant,  and  then  17  feet,  the  difference  in  the  yielding  of  tb 
floor  and  the  consequent  tilting  toward  the  point  of  pressure  of  thi 
stone  basement,  was  plainly  apparent.  An  alteration  of  theplumh 
line  by  0.01  second  was  distinctly  measurable.  The  authors  draw  firon 
these  results  some  important  practical  conclusions.  They  sugges 
greater  precautions  to  protect  the  piers  of  transit  instruments  firon 
changes  of  temperature,  and  to  provide  for  the  drainage  of  the  80< 
round  their  bases.  The  effect  of  the  weight  of  the  observer's  body  shoul< 
be  guarded  against.    {NaturCj  November  3, 1881,  xxv,  20,) 

Bespighi  has  finished  his  experiments  to  determine  the  intensity  o 
gravity  at  the  observatory  of  Gampidoglio.  He  used  a  pendulum  com 
posed  of  a  ball  of  lead  9^  kilograms  in  weight,  supported  by  a  stec 
wire  0.0  millimeter  in  diameter.  Five  different  lengths  were  used,  varj 
ing  from  7.9  to  5.16  meters.  These  pendulums  proved  independent  o 
the  earth's  rotation,  and  showed  Foucault's  phenomenon  perfectly.  A 
each  oscillation  the  point  attached  to  the  pendulum  dipped  in  mercury; 
thus  making  an  electric  contact  which  was  recorded  on  a  chronograpli 
The  data  obtained  have  not  yet  been  fully  reduced.  {Naturej  May  IS 
1881,  xxiv,  67.) 

Mendenhall  has  determined  the  value  of  gravity  upon  the  summit  o 
Fujiyama  in  Japan,  using  a  Kater's  pendulum,  from  which  one  of  th 
knife-edges,  the  ^^tail-pieces,"  and  all  of  the  unnecessary  parts  were  re 
moved,  and  an  adjustable  slide-piece  fixed  on  the  piece  projecting  abov 
the  knife-edge.  A  Negus  break-circuit  chronometer,  a  chronograph 
and  a  portable  transit  instrument  were  also  used.  After  the  necessar. 
corrections,  the  value  of  gravity  on  the  summit  of  the  mountain  was  fonm 
to  be  9.7886.  In  Tokio  it  had  been  previously  determined  as  9.7984 
From  these  values,  taken  in  connection  with  certain  data  concemin; 
the  mountain,  Mendenhall  has  sought  to  calculate  the  mean  density  o 
the  earth.  The  result  obtained,  assuming  the  density  of  the  mountaii 
to  be  2.12,  gives  5.77  for  the  earth's  density.  As  this  is  slightly  abov 
Baily's  value,  5.67,  the  author  reverses  his  calculation,  and  assuminj 
this  value,  calculates  the  density  of  the  mountain,  and  finds  it  to  b 
only  2.08;  thus  suggesting  deficiency  in  its  attraction.  {Am.  J.  Sci, 
February,  1881,  xxi,  99.) 

MECHANICS. 

1.  0/ solids. 

Stevenson  has  presented  to  the  Eoyal  Society  a  paper  on  the  influ 
ence  of  stress  and  strain  on  the  action  of  physical  forcev«<.  He  findi 
that  (1)  after  a  wire  has  suffered  permanent  extension  th^  temi)orar:3 
elongation  produced  by  a  load  diminishes  as  the  interval  between  th( 
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time  of  this  extension  and  that  of  applying  the  load  becomes  greater; 

(2)  this  increase  of  elasticity  is  proportionally  greater  for  large  loads; 

(3)  it  takes  place  equally  whether  the  wire  be  loaded  or  unloaded  in  the 
interral;  (4)  its  rate  of  increase  varies  with  different  metals;  (5)  the 
elasticity  can  be  increased  by  loading  and  unloading  several  times;  (G) 
a  departure  from  Hooke's  law  always  attends  recent  permanent  exten- 
sion and;  (7)  this  departure  is  diminished,  notably  in  iron,  by  allowing 
the  \nre  to  rest  for  some  time  either  loaded  or  unloaded.    The  influence 
of  electricity  and  of  magnetism  on  the  torsional  rigidity  of  metals  was 
examined,  and  the  results  showed  (1)  that  in  the  case  of  copper  and 
iron  the  torsional  rigidity  is  temporarily  decreased  by  tbe  passage  of  a 
strong  current;  (2)  that  of  iron  is  temporarily  diminished  by  a  high 
magnetizing  force;  and  (3)  these  effects  are  independent  of  temperature 
eliaiiges.    {NaturCj  May  19,  1881,  xxiv,  70.) 

^^nderson  has  presented  to  a  committee  of  the  Institution  of  Mechan- 
Xngineers  a  report  on  the  hardening  and  tempering  of  steel,  in  which, 
discussing  the  theories  already  proposed  to  account  for  the  phe- 
uon^ena,  he  proposes  a  new  one,  suggested  by  Edison's  experiments  on 
pla.tannm  wire.  It  is  a  generally  accepted  fact  that  ordinary  steel  con- 
taiTi8  a  certain  quantity  of  occluded  gases,  hydrogen,  nitrogen,  and  car- 
bottous  oxide.  The  new  theory  supposes  that  by  the  application  of 
these  gases  are  expelled  through  minute  fissures,  which  open  in 
fiteel  as  the  fissures  opened  in  Edison's  platinum  wire.  Sudden 
cooling  prevents  their  reabsorption,  and  perhaps  assists,  too,  in  the 
^^pnlsion.  By  the  loss  of  these  gases  the  metal  becomes  harder  and 
^^HQer  than  before.  If,  now,  the  metal  be  expanded  by  gentle  heating, 
fissures  open  and  reabsorption  begins;  the  various  changes  which 
surface  undergoes,  as  shown  by  the  color-changes,  being  exponents 
^^  "tile  reabsorption  process.  Experiments  are  to  be  made  by  the  com- 
^■^tit:^  to  test  the  validity  of  this  ingenious  theory.  {Nature^  May  5, 
L,  xxiv,  21.) 

iwing  has*  devised  a  simple  form  of  speed-governor  for  continuous 
ion.    At  the  end  of  the  vertical  axis  whose  speed  is  to  be  controlled, 

^  ^  cross-bar  carrying  bell-cranks  at  its  ends.    The  two  vertical  sides 

"these  carry  balls  united  at  top  by  a  spring.    The  horizontal  portions 

_  paddles,  dipping  inte  an  annular  trough  of  glycerin.    When  the 

^t^^ed  is  increased  the  balls  separate,  and  the  paddles  being  immersed 

^^^per  in  the  glycerin ;  the  velocity  is  diminished.    {Nature,  March  17, 

^^1,  xxiii,  473.) 

Holtz  has  determined  the  modulus  of  elasticity  of  the  carbon  rods 

^ade  by  Carr6  and  used  for  the  electric  light.    The  acoustic  method 

^as  used,  the  rods  being  held  in  the  middle  and  vibrated  longitudinally 

%  rubbing  with  a  resined  cloth.    On  the  average  the  modulus  was 

found  to  be  about  the  same  as  that  of  lead ;  though  in  the  thinner  rods 

the  density  is  greater,  and  so  the  modulus  is  higher.    Heat  developed 

by  the  friction  raises  the  tone.    ( Wiedemann's  Annalen^  1881,  i, ^.\ 

8.  Mis.  109 22 
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Kidder,  under  Gross's  direction,  bas  determined  the  modulus  of  elas- 
ticity and  the  mopulus  of  rupture  of  white  spruce  wood  {dbies  alha). 
The  pieces  were  about  1^  inches  square  and  4  feet  long.  The  modu- 
lus of  elasticity  was  found  to  be  from  1,600,000  pounds  to  1,700,000 
pounds,  depending  on  the  length  of  time  the  load  was  applied,  and  the 
modulus  of  rupture  11,000  pounds.  {Proc.  Am.  Acad.,  February,  1881, 
285.) 

Be  la  Bastie  has  communicated  to  the  French  Academy  some  results 
obtained  by  Thomasset,  showing  the  resistance  to  flexure  of  his  hard- 
ened glass.  Two  series  of  results  are  given.  The  first,  including  32 
tests,  shows  (1)  that  the  elasticity  is  more  than  doubled  by  hardening;  (2) 
that  single  glass  hardened  has  2.5  times  the  resistance  of  ordinary 
double  glass,  and  (3)  that  semi-double  hardened  glass  is  3.1  times  more 
resistant  than  ordinary  double  glass.  The  second  shows  that  (1)  the 
flexure  of  ordinary  glass  is  inappreciable,  while  the  hardened  glass 
bends  under  the  strain ;  (2)  that  hardened  glass  polished,  varying  in 
thickness  from  6  millimeters  to  13  millimeters,  had  3.07  times  the  resist- 
ance of  ordinary  plate  of  the  same  thickness,  and  (3)  that  unpolished 
hardened  glass  resists  5.33  times  better  than  unhardened  glass.  {Ann. 
Chim.  Phys.,  June,  1881,  V,  xxiii,  286.) 

G.  O.  Thompson  has  investigated  the  apparent  lubricating  action  of  salt 
as  used  in  wire-drawing,  and  reaches  the  conclusion  that  it  is  a  physical 
rs^thcr  than  a  chemical  one,  a  continuous,  adhesive,  transparent  coating 
of  salt  appearing  on  the  wire  as  it  emerges  from  the  draw-plate.  The 
intense  pressure  to  which  the  wire  and  the  salt  are  subjected  and  the 
high  temperature  caused  by  this  pressure  (a  temperature  at  least  as 
high  as  the  fusing  point  of  tin,  237^  G.)  cause  the  particles  of  salt  to  run 
together  and  to  form  a  complete  plastic  coherent  sheath  around  the  wire. 
This  result  the  author  compares  to  regelation,  a  theory  tested  'and 
proved  by  submitting  salt  on  the  end  of  a  steel  cylinder  a  half  inch  in 
diameter  to  a  pressure  of  192,000  pounds.  During  the  first  experiment  a 
thin,  transparent  sheet  of  salt  gushed  from  the  side.  After  the  second 
a  transparent,  coherent  wafer  of  salt  was  obtained,  through  which  the 
mark  of  a  No.  4  Faber  pencil  could  be  read  distinctly.  {Proo.  Inst 
Min.  Eng.y  February,  1881,  ix,  299.) 

Spring  has  submitted  various  substances  to  pressures  up  to  10,000 
atmospheres,  and  finds  that  many  weld  completely  and  become  crys- 
talline. Thus  bismuth  becomes  crystalline  under  a  pressure  of  6,000 
atmospheres,  and  zinc  of  5,000  at  a  temperature  of  130^  G.  Octohedral 
sulphur  wel^s  easily  at  3,000  atmospheres,  and  becomes  crystalline ; 
prismatic  and  soft  sulphur  rapidly  becoming  octohedral.  Manganese 
dioxide,  at  5,000  atmospheres,  gives  a  black  mass  having  the  crystalline 
texture  of  pyrolusite.  Zinc  sulphide  takes  a  saccharoid  structure  like 
sphalerite,  and  lead  sulphide,  at  6,000  atmospheres,  resembles  galenite. 
A  mixture  of  copper  filings  and  sulphur  becomes  crystallized  sulphide- 
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^x^^tallino  salta  weld  with  remarkable  facility,  giving  compact,  trans-* 
masses.    Goal  at  6,000  atmospheres  forms  a  solid  brilliant  block, 
molded.     Wax  at  700  atmospheres  flows  like  water.    Paraffin 
Hires  2,000  atmospheres.    Gnm  arable  is  plastic  at  5,000  atmospheres, 
sealing-wax  shows  this  effect  still  more  markedly.    {Ann.  Chim. 
r.,  February,  1881,  V,  xxii,  170.) 

2.  Of  liquids. 

yerknes  exhibited  at  the  Paris  Electrical  Exhibition  an  ingenious 
of  apparatus  for  showing  the  fundamental  phenomena  of  electricity 
magnetism  by  the  analogous  ones  of  hydrodynamics.    The  fact  that 
^v^brating  body  attracts  light  objects  near  it  has  long  been  known, 
the  explanation  that  the  air  is  rarefied  by  the  agitation,  the  press- 
is  greater  at  a  distance,  and  the  light  stationary  body  is  pressed 
"fco'^jvard  the  vibrating  one,  was  civen  in  1867  by  Sir  William  Thomson. 
S^  means  of  two  small  pumps  pulses  of  compression  or  rarefaction  may 
^>^  produced  in  drums  or  spheres  of  elastic  material  immersed  in  water, 
or  t^liese  maybe  caused  themselves  to  vibrate.    If  two  drums  are  used, 
and  both  contract  and  expand  together,  there  is  attraction,  while  if  one 
contracts  and  the  other  expands  there  is  repulsion.    But  if  two  spheres 
t>e  made  to  oscillate  so  that  they  move  in  the  same  direction  at  the 
s^nae  time,  then  there  is  repulsion  between  them.    If  they  move  in 
ppposite  directions  there  is  attraction.    The  author  considers  the  water 
in  liis  trough  as  the  analogue  of  Faniday's  medium,  and  the  results 
"^hich  he  has  obtained  with  his  apparatus  are  very  striking.    (J.  Fhys.^ 
I^ecember,  1881,  x,  509 ;  Naturej  August  18, 1881,  xxiv,  360.) 

^olkmanh  has  pointed  out  that  in  the  determination  of  the  specific 
Si^vity  of  heavy  liquids,  as  mercury,  by  means  of  the  pycnometer,  an 
^nx>r  is  introduced  by  the  deformation  of  the  bottle  by  the  pressure 
^^tliin.  In  the  case  of  a  bottle  provided  with  a  capillary  tube  divided 
^^^ally,  he  found  that  on  filling  it  with  mercury  the  top  of  the  column 
^tood  at  68.1  divisions  when  the  whole  was  immersed  in  mercury  to  the 
^^■n^e  level ;  but  on  removing  it  the  column  fell  to  65.4.  Taking  the 
^^"^caution  to  eliminate  this  source  of  error,  a  new  determination  of  the 
^^loe  of  the  density  of  mercury  gave  the  number  13.5953±  .0001.  (Na- 
^^^e^  July  28,  1881,  xxiv,  294.) 

-Plateau  has  communicated  to  the  Belgian  Academy  some  interesting 
^^I^riments  with  liquid  films.  A  piece  of  fine  iron  wire  is  bent  so  as 
^  ^^present  in  outline  a  sixpetaled  flower;  it  is  then  dipped  for  a  mo- 
^dit  in  nitric  acid  and  washed,  and  then  dipped  in  glyceric  solution 
^^^  placed  under  a  bell-jar,  and  near  a  window.  A  pretty  play  of  bright 
^^oi^  is  observed,  which  continues  for  hours.  To  prove  the  contraction 
^^  SUch  a  film  when  it  breaks,  a  bubble  11  centimeters  in  diameter  is 
^'o\^  with  glyceric  liquid  by  tobacco  smoke  and  placed  on  a  ring.    If 
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the  top  be  broken  when  it  becomes  bine  the  mass  of  smoke  is  shot  ver- 
tically upward  and  then  spreads  out  horizontally.  (Nature^  Cctober  20, 
1881,  xxiv,  593.) 

Oberbeck  has  experimented  to  ascertain  the  truth  of  the  distinction 
made  by  Plateau  between  the  surface  viscosity  and  the  internal  vis- 
cosity of  liquids.  He  finds  that  with  distilled  water  the  resistance  in- 
creases suddenly,  and  to  quite  considerable  extent,  whenever  the  upper 
edge  of  the  plate  comes  into  the  free  surface,  and  ho  does  not  doubt 
that  this  is  due  to  increased  friction  in  the  surface  layer.  In  pure  water 
this  increase  of  resistance  was  60.9  per  cent.,  and  in  salt  solution8  from 
54.1  to  75.1  per  cent.  In  alcohol  there  was  a  decrease  of  11.9,  in  oil  of 
turpentine  12.6,  and  carbon  disulphide  of  26.3  per  cent.  (WiedemanfCs 
AnnaUn,  1880,  II,  xi,  634.) 

De  Bomilly  has  contrived  a  very  eflfective  form  of  centrifugal  pump, 
by  which,  even  by  hand,  water  may  be  raised  to  a  height  of  150  meters. 
Several  forms  of  it  are  figured  in  his  jfRper,  and  an  ingenious  applica- 
tion of  the  same  principle  is  made  use  of  to  keep  the  pivots  oiled.  (J. 
P%«.,  July,  1881,  X,  303.) 

3.  Of  gases. 

Crookes  has  presented  a  paper  to  theEoyal  Society  on  the  viscosity 
of  gases  at  high  exhaustions.  Maxwell  had  come  to  the  theoretical 
conclusion,  in  1859,  that  the  coefficient  of  friction  or  the  viscosity  of  a 
gas  should  be  independent  of  its  density  ;  and  this  conclusion  he  sub- 
sequently found  to  be  true  experimentally  for  pressures  between  30 
inches  and  0.5  inch,  the  coefficient  of  friction  in  air  being  practically 
constant.  Crookes  has  sought  to  extend  these  experiments  by  testing 
the  question  at  much  higher  exhaustions  than  had  before  been  used. 
His  apparatus  consisted  of  a  globe  with  a  long  neck  within  which  was 
a  light  plate  of  mica  suspended  by  a  fine  fiber  of  glass.  By  means  of 
a  mirror  on  the  fiber  the  oscillations  of  the  plate  could  be  read  with  the 
usual  lamp-stand  and  scale.  He  finds  that  the  logarithmic  decrement 
of  the  oscillation  is  sensibly  the  same  until  the  pressure  reaches  3  milli- 
meters, when  there  is  a  rapid  and  marked  change  in  its  value,  continu- 
ing to  the  highest  exhaustion  obtained,  0.02  M,  or  one  fifty  millionth  of 
an  atmosphere.  The  author  regards  this  as  additional  proof  of  the 
existence  of  the  fourth  or  ultra-gaseous  state  of  matter.  {Phil,  Trans,, 
February,  1881,  Part  II,  p.  387.) 

Sprengel  has  pointed  out  the  fact  that  in  his  paper  published  in  the 
Journal  of  the  Chemical  Society  in  January,  1865,  he  distinctly  de- 
scribed the  water-air  pump.  He  sent  a  copy  of  this  paper  to  Bunsen, 
who,  three  years  later,  printed  his  paper  on  the  washing  of  precipitates, 
in  which  the  water-pump  was  described.  He  alludes  to  the  matter 
thus :  *'  I  employ  a  water-air  pump  constructed  of  glass  on  the  princi- 
ple of  SprengePs  mercury-air  pump."    From  this  statement  the  name 
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BanBen  pump  has  originated ;  erroneoasly  as  it  appears  to  Sprengel 

liiniself.    {Nature^  May  19, 1881,  xxiv,  53.) 

Socd  has  continued  his  investigations  on  the  mercury  pomp,  and  has 
farther  perfected  it,  so  that  he  has  now  obtained  vacua  of  aoooiooTnr 
of  an  atmosphere.  The  form  of  pump  used  is  Sprengel's,  with  consider- 
al>le  modification  in  its  details,  not  intelligible  without  the  figures  which 
acoompany  the  paper.  The  vacua  were  measured  with  the  McLeod 
gsbn^e,  specially  modified  for  the  purpose.  The  greatest  care  was  taken 
in  stnsealing  all  the  glass,  and  during  action  the  pump  was  warmed  with 
a  IBimsen  burner.  The  leakage  was  so  small  that  in  a  year  it  would 
amount  to  only  2.877  cubic  millimeters  under  the  normal  air  pressure 
(A.m,  J.  Sc%.y  August,  1881,  iii,  90.) 

^^ngot  has  described  a  new  and  simple  registering  barometer,  con- 
stimoted  by  Kichard  fr^res.  Six  or  eight  holosteric  barometer-boxes, 
so  ckt^tached  that  their  changes  ftre  added,  serve  to  measure  the  varying 
aixr  pxessnre.  The  upper  box  acts  on  the  short  arm  of  a  lever,  the  long 
arm  of  which  makes  the  record  on  a  revolving  cylinder.  The  arms  of 
the  lover  are  adjusted  so  that  the  motion  of  the  end  of  the  longer  cor- 
r©si>onds  exactly  to  the  variation  of  the  mercurial  barometer.  On  the 
cylincler  is  a  sheet  of  paper  properly  divided.  The  rotation  is  effected 
^y  olock-work,  so  that  the  cylinder  revolves  once  in  seven  days.  A  pen 
®^^t«i.ining  glycerin  ink,  being  attached  to  the  lever-arm,  inscribes  the 
cor  vei  on  the  paper.  A  metallic  thermometer,  recording  similarly,  has 
^^^  teen  constructed,  and  a  hygrometer  is  projected.  (J.  P%«.,  August, 
•y  x,363.) 

ACOUSTICS. 


»ss  has  observed  that  under  certain  circumstances  sound  is  emitted 

*^*X4  a  Grookes  tube  in  action.    Using  the  tube  in  which  a  piece  of  plati- 

^^^^n  is  heated  by  the  impact  of  the  molecules  shot  out  from  the  con- 

^^'V^e  negative  pole,  a  clear  and  quite  musical  note  was  heard.    It  was 

*5'  fiwt  supi)Osed  to  be  due  to  the  circuit-breaker;  but  it  did  not  coin- 

cide  ^ith  this  in  pitch,  and  changes  in  the  rapidity  of  vibration  of  the 

*^t;ter  did  not  affect  the  note.    The  effect  seemed  to  be  produced  by 

ttie  vibration  of  the  sheet  i)latinum  in  its  own  period  under  the  influ- 

®J^ce  of  the  molecular  blows.    The  sound  resembled  somewhat  the  pat- 

^^g  of  rain  against  a  window-pane,  but  it  was  higher  in  pitch  and 

^^i^e  musical.    The  reversing  of  the  current  changed  entirely  its  char- 

*^ter.    The  sound  was  heard  also  in  the  mean  free-path  tube,  best 

^'^^n  the  middle  plate  was  positive,  and  in  a  tube  containing  calcium 

^^Phide  for  phosphorescence.     {Proc.  Am.  Acad.^  November,  1881; 

^<Wt«re,  May  12, 1881,  xxiv,  45.) 

Cook  has  pi-oposed  the  name  sonorescence  for  the  phenomena  of  the 
^^iversion  of  intermittent  light  into  sound,  discovered  by  Graham 
*^^U,  Obviously  this  was  suggested  by  the  analogy  of  the  word  with 
^^otescence,  given  by  Stokes  to  the  change  of  ultra-violet  rays  into 
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laminoad  ones,  and  calorescence,  applied  by  Tyndall  to  the  conversion 
of  ultra-red  rays  into  luminoas  ones— the  term  calcescence  having  been 
previously  proposed  by  Akin.  The  word  sonorescence,  however,  to 
make  the  analogy  exact,  should  be  taken  to  sigAify  the  conversion  of 
sound  into  luminous  mys,  and  not  the  reverse  effect,  for  which  it  is  pro- 
posed.   {NaturCj  May  19, 1881,  xxiv.) 

Martini  has  determined  the  velocity  of  sound  in  chlorine  gas  by 
means  of  a  resonant  column.  A  glass  tube  0.4  meter  long  and  2  centi- 
meters diameter,  fixed'^  vertically,  communicated  below  by  means  of  a 
rubber  tube,  with  a  second  vertical  tube  adjustable  in  height,  the  bend 
cotTtainiDg  sulphuric  acid.  When  this  second  tube  was  raised  or  low- 
ered the  length  of  the  column  of  gas  could  be  varied  so  as  to- reinforce 
a  certain  fixed  tone.  The  first  tube  being  graduated,  the  length  of  the 
column  was  easily  found,  and  a  simple  calculation  gave  the  velocity. 
After  verifying  the  method  with  carbon  dioxide,  and  hyponitrous  oxide, 
the  author  found  206.4  meters  as  the  velocity  of  sound  in  chlorine  at 
zero.    {Nature^  67,  May  19, 1881,  xxiv.) 

Eobinson  has  described  an  experiment  which  he  claims  as  proof  that 
a  sound  wave  can  be  polarized.  An  L-shaped  tube  1  inch  in  diame- 
ter and  3  inches  in  length,  made  of  tin,  had  a  portion  of  the  joint  re- 
moved and  a  piece  of  membrane,  making  equal  angles  with  the  two 
branches,  put  in  its  place.  This  angle  was  obtained  from  the  optical 
principle  that  the  tangent  of  the  polarizing  angle  is  equal  to  the  ratio 
of  the  velocities  in  the  two  media ;  in  the  present  case,  to  the  ratio 
1420  :  1125,  the  velocities  in  coal  gas  and  air  respectively.  A  series 
of  these  bent  tubes  were  connected  together  so  that  by  turning  them 
round  each  other  the  membranes  could  be  placed  either  all  parallel  to 
each  other  or  all  perpendicular.  At  the  two  ends  were  membranes  clos- 
ing the  tubes.  After  filling  the  tube  with  coal  gas,  it  was  found  that 
no  effect  could  be  obtained  with  sound  itself.  A  pulse  was  therefore 
produced  by  the  fall  of  a  ball  suspended  by  a  thread  against  the  end 
membrane,  the  reception  of  the  pulse  being  recorded  b^'  the  motion  of 
a  similar  ball  at  the  other  end.  In  one  series  of  eighty  experiments  the 
mean  deflection  when  the  tubes  were  parallel  was  6.47,  and  when  per- 
pendicular 5.43,  a  difference  of  16.1  per  cent.  Ko  difference  was  observed 
when  the  tube  was  filled  with  air.  Conceding  this  result  to  be  actual, 
it  would  seem  more  probable  that  it  is  due  to  some  mechanical  pecul- 
iarity of  the  apparatus  rather  than  to  the  polarization  of  a  longitudinal 
wave.  But  the  more  sweeping  conclusion  of  the  author,  that  all  vibra- 
tions in  extended  media  are  longitudinal,  and  become  ti'ansversal  when 
polarization  takes  place,  cannot  at  all  be  conceded  on  the  basis  of  tlie 
experimeDts  which  he  has  made.  {J.  Frank.  in«f.,  March,  1881,  III, 
Ixxxi,  201;  Am.  J.  /Sci.,  June,  1881,  III,  xxi,  501.) 

Beuleaux  has  recorded  a  singular  case  of  the  production  of  sound  by 
natural  causes,  observed  while  hunting  in  the  lioderbacherthal,  near 
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the  highest  part  of  the  Bhine  province.  The  ground  is  gently  undulat- 
ing and  densely  wooded.  The  valley,  spacious  on  the  eastern  side, 
narrows  rapidly  at  one  part  to  a  sort  of  pass,  through  which,  for  about 
a  kilometer,  the  Boderbach  flows  westward.  A  southwest  wind  was 
blowing,  and  Beoleanx,  coming  along  the  hillside  from  the  east, 
heard  what  appeared  to  be  the  strokes  of  a  fine,  deep- toned  bell,  in 
rapid  succession.  There  was  no  such  bell  in  the  neighborhood,  and 
some  other  sonnds  heard  soon  afterward  satisfied  him  that  the  effects 
were  of  natural  ori^n.  Tones  were  heard  growing  in  force  to  a  maxi- 
mum, then  dying  away ;  they  were  like  those  of  organ-pipes  at  first, 
but  their  ^^  clang"  came  to  resemble  that  of  a  harp  or  violin.  At  the 
month  of  the  pass,  whence  the  sounds  seemed  to  radiate,  there  was  a 
strange  agitation  in  the  air  and  mixtures  of  sounds,  some  of  which 
abruptly  stopped.  Beuleaux  supposes  bodies  of  air  in  vortical  motion 
to  have  been  carried  along  from  the  pass,  and  the  sound  to  have  been 
due  to  conflict  between  the  outer  and  the  inner  air  at  the  mouth  of  such 
tran^^es,  producing  oscillations.  There  was  a  marked  difference  of  tem* 
I>erature  between  the  higher  and  the  lower  parts  of  the  valley,  and  this 
is  regarded  a§  an  important  factor  in  the  case  ^  the  cold  air  above  press- 
ing on  the  warm  below  and  closing  the  pass  to  a  sort  of  tube.  The 
wind  seemed  to  be  active  only  in  the  lower  parts.  {Proc.  Nat  Hist  Soc. 
BheinL  ds  Wesiphal;  Nature^  October,  1881,  xxiv,  592.) 

Kohlrausch  has  investigated  the  production  of  sounds  by  a  limited 
number  of  vibrations.  A  strip  of  wood  3  meters  long  had  one  end 
fastened  to  the  ceiling,  the  other  carrying  a  weight  of  6  kilograms,  the 
whole  forming  a  pendulum.  A  metallic  arc,  whose  center  was  the  point 
of  suspension,  was  attached  below,  pierced  with  equidistant  holes,  in 
which  teeth  are  solidly  fixed.  Beneath  this  a  card  is  fixed  carried  by  a 
piece  of  wood.  When  raised  it  is  struck  by  the  teeth  in  passing,  thus 
producing  a  series  of  impulses  varying  in  time  with  the  distance  of  the 
teeth  and  the  velocity  of  the  pendulum,  but  in  number  determined  by 
the  number  of  teeth.  '  The  velocity  of  the  pendulum  was  measured  by 
a  chronoscope.  The  pitch  of  the  sound  was  fixed  by  a  monocord,  the 
bridge  being  placed  at  first  so  that  the  sound  of  the  cord  was  evidently 
more  acute,  then  more  grave,  than  that  of  the  pendulum.  The  inverse 
ratio  of  the  two  lengths  of  the  cord  measures  the  characteristic  interval 
of  height  for  the  sound  considered,  t.  e.,  the  difference  of  height  which 
permits  two  sounds  near  to  one  another  to  be  distinguished.  The  au- 
thor's results  approximately  verify  Helmholtz's  theory  of  audition.  A 
sound  can  be  distinguished  from  another  which  makes  two  vibrations, 
more  or  less,  if  the  interval  of  the  two  sounds  is  not  smaller  than  §|^. 
Sixteen  vibrations  were  found  to  be  sufficient  to  determine  the  pitch  of 
a  sound.  The  method,  however,  does  not  claim  great  delicacy.  ( Wied, 
Ann.,  1880,  x,  1;  J.  P/ty«.,  May,  1881,  x,  213.) 

Montigny  has  studied  the  effect  of  liquids  upon  the  vibration  of  bells, 
the  liquids  being  either  within  or  without  them.    He  finds  that  (1)  the 


844  PHYSICS. 

Bound  was  lowered  in  pitch,  (2)  it  was  more  decided  the  more  dense  the 
liqaid,  (3)  it  was  much  more  marked  when  the  bell  was  wholly  immersed 
in  the  liquid  than  when  the  liquid  was  simply  contained  in  the  bell,  and 
(4)  in  both  cases  acute  sounds  were  less  lowered  than  grave  ones. 
The  lowering  of  the  sound  was  more  decided  with  water  than  with  al- 
cohol and  ether.    {Nature^  January  20,  1881,  xxiii,  278.) 

Ellis  has  presented  a  peper  to  the  Boyal  Society  on  the  influence  of 
temperature  on  the  musical  pitch  of  harmonium  reeds,  giving  the  results 
ot  experiments  on  the  harmonium  reeds  of  Appunn's  treble  tonometer 
at  South  Kensington  Museum,  at  temperatures  diflering  by  from  20^  to 
260  F.  These  experiments  make  it  probable  that  the  pitch  of  such  reeds 
is  affected  by  temperature  to  twice  the  extent  of  tuning-forks  and  in  the 
same  direction ;  that  is,  they  are  flattened  by  heat  and  sharpened  by 
cold  about  one  vibration  in  10,000  per  second  for  each  degree  Fahrenheit. 
(Nature^  February,  1881,  xxiii,  379.) 

Eoig  and  Torres  have  substituted  for  the  metallic  diaphragm  of  tiie 
phonograph  a  mica  plate  quite  free  at  the  border  and  supported  at  the 
center  by  an  axis  of  caoutchouc  flxed  to  a  small '  spring.  Besides  the 
short  style  for  indenting  the  tinfoil,  this  axis  carries  a  piece  of  metal 
which  supports  a  second  style  perpendicular  to  the  first,  the  vibrations 
of  which  are  inscribed  on  a  smoked  cylinder.  By  clockwork  the  same 
angular  velocity  is  imparted  to  both  cylinders,  so  that  while  the  short 
style  makes  its  usual  marks  on  the  tin  foil  the  long  one  produces  a  larger 
tracing  on  the  smoked  surface.  In  these  traces  the  authors  have  suc- 
ceeded in  recognizing  the  vowels,  some  consonants,  and  even  some  syl- 
lables, but  they  have  not  been  able  to  read  entire  phrases.  (Nature^ 
February,  1881,  xxiii,.  373.) 

Koenig  has  studied  the  beats  and  beat-tones  of  harmonic  iptervals, 
and  concludes  against  the  view  of  Helmholtz,  that  these  are  due  to  har- 
monic tones  of  the  lower  primary  sounding  with  the  higher.  He  has 
produced  the  phenomena  by  means  of  a  "  wave  siren,"  consisting  of  a 
rotating  disk  or  cylinder,  the  border  of  which  is  cut  so  as  to  represent 
with  great  accuracy  the  curve  produced  by  the  combination  of  two  sim- 
ple tones.  When  a  blast  of  air  is  directed  against  this  serrated  edge 
through  a  slit,  an  air  motion  is  produced  quite  like  that  produced  by 
the  two  tones  sounded  together,  and  in  which  the  beats  and  beat-tones 
are  heard.  When  the  border  is  a  simple  harmonic  curve  and  the  slit  at 
right  angles  to  it,  a  simple  tone  only  is  heard ;  but  if  this  slit  is  slanted 
a  little  a  "clang"  is  at  once  developed  with  strong  overtones.  On 
Helmholtz's  supposition,  the  beat-tone  obtained  with  two  simple  tones, 
the  slits  being  at  right  angles,  should  be  less  distinct  than  when  the 
overtones  are  brought  out  by  slanting  the  slits ;  whereas  in  point  of 
fact  the  precise  reverse  of  this  is  the  case.  ( Wied.  Ann,,  1881,  II,  xii, 
335,-  Nature^  April,  1881,  xxiii,  616,  August,  1881,  xxiv,  358.) 

Koenig  has  described  a  simple  and  very  efficient  lecture  apparatus 
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for  producing  beat-tones.  It  consists  of  two  glass  rods  or  tubes  of  dif- 
ferent lengths  clamped'  vertically  at  their  centers  to  a  jointed  frame. 
By  means  of  an  elastic  band  their  lower  ends  are  pressed  against  the 
periphery  of  a  wheel  covered  with  cloth  and  dipping  into  water.  The 
long^itudinal  vibration  produced  when  the  wheel  is  turned  is  strong  and 
the  l>eat-tones  are  very  distinct.    ( Wied.  Ann.,  1881,  II,  xii,  350.) 

Jltfaschke  has  devised  a  simple  form  of  apparatus  tor  showing  the 

nodal  points  in  tubes.    A  wooden  graduated  scale  has  a  groove  along 

its  upper  surface,  on  which  is  placed  a  glass  tube.    At  one  end  a  small 

steel  rod  is  supported  which  enters  the  tube  and  carries  at  its  extrem- 

ity  a  ring  covered  with  a  membrane.    Against  this  hangs  a  small  ball 

of  shellac,  suspended  by  a  silk  fiber  from  the  upper  edge  of  the  ring. 

If   tJi.e  air  within  the  tube  be  vibrated  by  any  suitable  means,  as  by  a 

tixziing-fork,  the  ball  is  thrown  into  vibration,^  if  placed  at  a  loop,  but 

^^iKi&ins  at  rest  when  at  a  node.    The  effects  may  be  projected  on  a 

scineon.    ( Wied.  Ann.,  1881,  II,  xiu,  204.) 

-K.oenig  has  also  contrived  a  method  for  exploring  the  interior  of  organ- 
while  in  action  without  interfering  with  their  operation.     The 
used  has  a  front  of  plate  glass,  gradiiated,  and  a  longitudinal  slit 
back.    It  is  placed  horizontally  in  a  trough  so  that  the  slit  and 
^^IF  €>f  the  back  are  below  the  surface  of  the  water  which  it  contains.    A 
l>rass  tube  bent  twice  at  right  angles  is  supported  so  that  one  end 
the  slit  to  about  the  middle  of  the  pipe.    It  can  be  slid  along  the 
iy  and  is  connected  by  a  rubber  tube  either  with  the  ear  or  a  mono- 
flame  capsule.    When  the  inner  end  of  the  tube  passes  a  ventral 
in  the  pipe  a  sudden  weakening  of  the  sound  is  noticed,  and 
a  sudden  strengthening.    In  this  way  the  position  of  the  nodes  and 
can  be  exactly  ascertained.    The  results  are  not  in  exact  ac- 
with  theory.    ( Wied.  Ann.j  1881,  II,  xiii,  569.) 
^vering  has  discovered  a  paper  communicated  to  the  American 
lemy  by  Kathaniel  Bowditch  in  1815,  in  which  he  investigates  the 
made  by  a  double  pendulum  which  compounded  two  vibrations 
^t  right  angles  with  one  another.    The  text  is  illustrated  by  several 
plates  of  figures,  which  prove  clearly  the  anticipation  of  the  figures  given 
^y   Xisssyons  in  1857.     The  ratios  investigated  were  unison,  octave, 

twelfth,  and  the  double  octave.    {Proc.  Am.  Acad., .) 

Orova  has  described  an  apparatus  for  recording  Liss(\jous's  curves 
mechanically.  It  consists  of  a  pendulum  of  wire  with  a  heavy  weight 
Knspended  from  the  ceiling  and  carrying  a  brush  dipped  in  ink.  Be- 
neath this  is  a  curved  table  attached  to  the  top  of  a  second  pendulum 
formed  of  a  rod,  vibrating  on  knife-edges  in  a  plane  at  right  angles  to 
the  first,  and  carrying  an  adjustable  weight  below.  The  apparatus  used 
^J  Crova  has  an  upper  pendulum  6.7  meters  long  vibrating  in  2.6  seconds, 
^^  the  figures  are  inscribed  in  a  square  0.25  meter  on  a  side.  By  bum- 
^S  a  thread  which  holds  the  upi)er  pendulum  at  any  particular  phase, 
*^®  resultant  curve  is  described  on  the  paper  covering  the  curved  table. 
(J*  ^hys.,  May,  1881,  x,  211.) 
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Gorva  has  also  suggested  the  use  of  a  magnet  brought  near  to  flu 
forks,  giving  Lissajous's  figures  by  projection,  for  the  purpose  of  yaryinf 
at  will  the  differences  of  phase.  He  uses  Mercadier's  diapasons  mountec 
on  Duboscq's  universal  support.  To  vary  the  period  of  one  of  thesi 
he  employs  a  supplementary  electromagnet  placed  between  the  armso 
the  fork,  and  adjustable  by  a  screw  in  a  plane  perpendicular  to  that  o 
the  branches.    («7.  Phys.j  June,  1881,  x,  253.) 

Koenig  has  devised  an  ingenious  apparatus  for  determining  with  grea 
precision  the  vibrations  of  a  normal  fork.  A  clock-work  movement  o 
great  nicety  so  acts  on  a  fork  making  128  vibrations  as  to  keep  it  ii 
vibration,  while  at  the  same  time  the  fork  acts  as  the  e6cai>ement  of  th* 
dock.  By  comparison  with  a  chronometer  the  rate  of  the  clock,  am 
hence  the  error  of  the  fork,  is  ascertained.  If,  for  example,  the  error  o 
the  clock  is  :J:  1  second  per  hour,  then  the  error  of  the  fork  is  :iz  ^V^y  o 
0.0355.  One  of  the  arms  of  the  fork  carries  a  microscope  and  the  oUie 
a  steel  mirror  as  counterweight  In  this  way  the  movement  of  the  fori 
can  be  compared  with  that  of  any  other  vibrating  body,  by  the  optica 
method.  The  apparatus  is  regulated  for  20^  C,  and  the  variation  firom  19* 
to  20^  causes  a  change  of  0.0143  vibration.  Within  a  range  of  5^  to  30* 
the  mean  variation  per  degree  centigrade  is  0.059  to  0.054  vibration 
Koenig's  Oa  fork  makes  at  20o  512.3548  vibrations,  and  at26.20  5L 
vibrations.  The  normal  French  fork,  correct  at  15^,  varies  0.0972  vibra 
tion  per  degree  centigrade.  The  normal  fork  of  the  conservatory  makei 
870.9  vibrations  at  15o,  and  is  correct  at  870  vibrations  at  27^.  ( Wied 
Ann,  1880,  ix,  394;  J.  Phys.y  May  1881,  x,  214.) 

HEAT. 

1.  Thermometry  and  production  of  heat. 

• 

Bussell  has  given  a  detailed  account  of  the  method  of  Neumann  fo: 
calibrating  thermometers,  which,  he  says,  has  very  considerable  advan 
tages  over  the  methods  in  common  use,  and  which  combines  the  great 
est  simplicity,  elegance,  and  exactness.  The  columns  measured  diouk 
be  as  nearly  as  possible  equal  in  length  to  a  whole  number  of  interval) 
between  the  points  for  which  the  corrections  are  required,  %,  e.,  fo: 
every  ten  degrees  the  required  columns  must  be  about  10, 20, 30  degrees 
etc.  The  columns  obtained  are  to  be  measured  with  their  lower  endi 
near  all  the  points  for  which  corrections  arc  required.  The  method  o 
detaching  a  suitable  column  and  the  details  of  the  method  of  calibnitioi 
are  given  at  length  in  Bussell's  paper.  {Am.  J.  Sci.j  May,  1881,  III 
xxi,  373.) 

Pernet  has  ei^amined  thermometers  to  ascertain  whether  the  distance 
between  the  boiling  point  and  the  freezing  point  remains  constant  al 
all  different  stages  of  secular  alteration  in  volume  of  the  bulbs.  H( 
finds  that  it  does  remain  constant,  provided  tJie  freezing  point  is  deter 
mined  immediately  after  j:he  boiling  point.    On  the  other  hand,  if  thi 
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lx>iliQg  i>oiiit  be  determined,  and  a  long  interval  elapses  before  the  zero 
Ib  determined,  there  is  considerable  error.  K  a  thermometer  is  in  any 
l^ajrticolar  molecular  state,  its  reading  will  probably  be  in  error,  the 
amoont  of  which  may  be  ascertained  by  placing  it  in  ice  and  observing 
tlie  error  of  the  zero  reading.  In  order  that  a  thermometer  should 
rea4i  correctly  at  any  particular  temperature,  it  should  be  exposed  for  a 
csonsiderable  time  to  the  temperature  for  which  exact  measure  is  desired 
or  else  for  a  few  minutes  to  a  slightly  higher  temperature.  («7.  Phys.j 
December,  1881,  x,  620;  Nature^  July  28, 1881,  xxiv,  294.) 

Xait  has  made  an  elaborate  investigation  of  the  errors  caused  by 
prea38ure  in  the  deep-sea  thermometers  of  the  Challenger  expedition. 
They  were  all  registering  thermometers  of  the  Six  pattern,  the  large 
balb  being  protected  by  an  exterior  shell  of  glass  strong  enough  to  re- 
sist; the  pressure  of  at  least  5,000  fathoms  of  sea  water,  or  about  six  tons 
weight  per  square  inch,  and  filled  with  alcohol.  The  correction  assigned 
to  t^liem  by  Captain  Davis,  of  the  admiralty,  was  half  a  degree  Fahren- 
heit; for  every  mile  of  depth.  The  first  result  reached  was  that  this 
connection  needed  was  not  due  directly  to  the  pressure,  but  probably  to 
tlio  increased  temperature  produced  by  the  compression.  Calculation 
showed  that  the  internal  capacity  of  a  glass  tube  with  thick  walls  is  re- 
diiocd  by  about  one-thousandth  part  for  each  ton  weight  of  pressure. 
Hence  if  such  a  tube  be  partly  filled  with  mercury  with  aji  index  above 
'%  tlie  index  should  be  displaced  by  one-thousandth  of  the  length  of  the 
column  of  mercury  for  each  ton  weight  of  pressure  applied  to  the  oxxtr 
81(1^  of  the  tube.  On  testing  the  question  with  a  thermometer  tube,  the 
m^ircary  column  being  a  meter  long,  the  index  was  found  to  be  displaced 
*  tti  illimeter  for  each  ton  of  pressure.  The  apparatus  employed  for  pro- 
diioing  the  pressures  under  which  the  tests  were  made,  of  11  or  12  tons 
P^X'  square  inch,  is  described,  but  the  final  results  have  not  yet  appeared. 
(^mure,  November,  1881,  xxv,  90.)  , 

^Waldo  has  examined  with  care  three  standard  thermometers  con- 
stiroeted  for  him  at  the  Kew  observatory.    He  concludes  that  between 
^  and  100^  C,  the  errors  of  these  thermometers  depending  on  the  cali- 
^Pa^tion,  are  practically  insensible.    Direct  examination  of  every  degree 
^  cletect  accidental  errors  of  graduation,  requiring  about  2,300  separate 
niidometer  readings,  shows  that  no  sensible  accidental  errors  have  been 
introduced  into  the  graduations  of  these  standards.    The  corrections  re- 
<iuiied  at  the  freezing  and  the  boiling  point.*^  were  found  to  be,  as  a  max- 
imum, 4-0.38  at  the  freezing  and  -f  0.22  at  the  boiling  point  of  a  Fah- 
renheit  degree.    {Am.  J.  Sci.y  iii,  xxi,  57, 1881.)    Waldo  has  also  sug- 
g^ted  two  slight  changes  in  the  construction  of  the  Kew  standard 
thermometers.    As  now  made  the  capillary  space  is  continued  above 
the  calibrating  chamber.    As  this  causes  serious  inconvenience  from 
the  lodgment  of  mercury  in  it,  which  is  dislodged  with  great  difficulty, 
the  suggestion  is  that  the  bulb  extend  to  the  end  of  the  cavity.    Since 
it  is  often  desir«ible  to  hang  these  thermometers  up,  it  is  convenient  to 
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have  the  upper  extremity  of  the  tnbe  turned  into  a  ring  with  its  phme 
parallel  to  the  enameling  in  the  tube.  It  is  desirable  further  to  have 
the  kind  of  glass  and  the  date  of  filling  engraved  on  the  tube.  {Nature^ 
June,  1881,  xxiv,  100.) 

• 

Marey  has  contrived  a  new  continuous  registering  thermometer  for 
recording  the  temperature  of  the  bod^'.  It  consists  of  a  closed  brass 
tube  containing  oil  and  communicating  with  a  Bourdon  manometer. 
Any  change  of  temperature  by  altering  the  internal  pressure  makes  the 
curve  of  the  manometer  increase  or  decrease,  thus  registering  the  change 
by  means  of  an  index  on  a  revolving  cylinder.  The  thermometric  bulb 
may  be  at  a  distance  from  the  recording  apparatus,  the  two  being  con- 
nected by  a  tube  of  annealed  copper.  Two  such  bulbs  may  be  employed 
and  applied  to  different  parts  of  the  body,  exterior  or  interior.  {Nature^ 
July  28, 1881,  xxiv,  294.) 

Brown  has  devised  a  modification  of  the  mercurial  thermometer  by 
which  temperatures  may  be  electrically  registered  at  a  distance.  It 
was  invented  for  the  purpose  of  ascertaining  the  temperature  of  kilns 
for  drying  malt,  and  works  well  in  practice.  An  ordinary  thermometei 
9  inches  long  with  a  large  bulb  and  wide  stem  has  platinum  wires  in- 
serted through  the  walls  of  the  stem  every  three  degrees  from  1200  to 
171^  F.,  their  outer  ends  being  connected  with  binding  screws.  The  bore 
of  the  tube  above  tlw  mercury  contains  glycerin.  Another  wire  of  pla- 
tinum passes  through  the  bulb  and  communicates  with  the  mercury.  It£ 
outer  end  is  attached  to  a  binding  post  by  which  connection  is  made 
with  one  pole  of  a  Leclanch6  battery  of  two  cells,  the  other  pole  being 
grounded,  l^ear  the  thermometer  is  placed  a  transmitter  consisting  ol 
an  ebonite  ring  through  which  platinum  wires  pass  at  equal  distances, 
their  upper  ends  flush  with  the  surface.  An  arm  revolving  by  clock- 
work, and  started  by  an  electro-magnet,  touches  each  of  these  wires  in 
succession.  .  As  they  are  severally  connected  with  the  thermometer  wires 
the  circuit  is  closed  by  those  wires  with  which  the  mercury  is  in  con- 
tact, and  a  signal  is  sent  down  the  line,  with  which  the  moving  arm  is 
connected,  and  which  may  be  of  any  length.  By  closing  the  circuit  oi 
a  second  line  wire,  the  electro-magnet  starts  the  clock-work,  and  the 
traversing  arm  completes  the  circuit  through  a  bell  as  many  times  as 
there  are  wires  immersed  in  the  mercury.  This  number  multiplied  by 
three  and  the  sum  added  to  120^  gives  the  temperature.  {Nature^ 
March,  1881,  xxiii,  464.) 

Langley  has  given  the  following  calculation :  A  sunbeam  one  square 
centimeter  in  section  is  found  in  the  clear  sky  of  the  Allegheny  Mount- 
ains to  bring  to  the  earth  in  one  minute  enough  heat  to  warm  one  grain 
of  water  by  1°  C.  It  would,  therefore,  if  concentrated  upon  a  film  oi 
water  one  five-hundredth  of  a  millimeter  thick,  one  millimeter  wide^ 
and  ten  millimeters  long,  raise  it  83^o  lu  one  second,  provided  all  the 
heat  could  be  maintained.    And  since  the  specific  heat  of  platinum  i£ 
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only  0.0032,  a  strip  of  platinum  of  the  same  dimensions  would,  on  A  simi- 
lar sapposition,  be  wanned  in  one  second  to  2,603^  C,  a  temperature  suf- 
ficient to  melt  it.  {Froo.  Am.  Acad.y  January,  1881,  xvi,  342 ;  Naturej 
July,  1881,  xxiv,  294.) 

Siemens,  in  a  lecture  at  Olasgow,  has  considered  the  question  of  gas 
and  electricity  as  heating  agents.  The  object  which  he  set  before  him- 
self was  to  prove  that,  for  all  ordinary  purposes  of  heating  and  melting, 
gaseons  fuel  should  be  resorted  to,  for  the  double  reason  of  producing 
the  ntmost  economy,  and  of  doing  away  with  the  bugbear  of  the  pres- 
ent day,  the  smoke  nuisance ;  but  that  for  the  attainment  of  extreme  de- 
grees of  heat  the  electric  arc  possesses  advantages  unrivaled  by  any 
other  source  of  heat.  In  supx)ort  of  the  economy  of  gaseous  fuel,  he 
found  that  under  the  boiler  of  the  steam-engine  only  1,282  units  of  heat 
were  obtained  from  one  pound  of  coal,  instead  of  10,500,  and  in  the  melt- 
ing of  steel  only  1,800  heat  units  are  obtained  from  2.5  pounds  of  coke, 
instead  of  32,625  units,  the  actual  value.  In  domestic  use  the  waste  is 
even  greater,  but  it  is  not  possible  to  determine  it  exactly.  This  waste 
led  him  to  devise  his  smokeless  grate,  in  which  a  fire  of  coke  is  fed  with 
coal-gas.  His  office  was  perfectly  warmed  by  the  consumption  of  02 
cubic  feet  of  gas,  and  22  x)ounds  of  coke  per  day  of  nine  hours,  at  a  cost 
of  47  pence.  The  use  of  gas  for  heating  is  greatly  to  be  encouraged. 
Ihe  electric  furnace  for  melting  steel  was  exhibited,  and  eight  pounds 
of  files  were  melted  and  poured  into  an  ingot  before  the  audience.  A 
cnrrent  of  70  amperes,  produced  by  an  expenditure  of  T-horse  i)ower, 
and  which  would  give  a  light  of  12,000  candles,  suiliced  to  raise  an  8- 
inch  crucible  to  a  white  heat  in  fifteen  minutes,  and  in  a  second  fifteen 
minutes  to  fuse  four  pounds  of  steel.  (Nature,  February,  1881,  xxiii, 
327,351.) 

^rquem  has  studied  the  constitution  of  the  Bunsen  flame,  and  has 
^Ifgested  souie  modifications  in  the  form  of  the  lamp.  The  ordinary 
^e  has  a  hollow  cone  in  the  center,  so  that  its  heating  effect  is  much 
f^uced.  If  more  air  be  admitted  for  the  purpose  of  remedying  this 
defect,  the  flame  becomes  solid,  but  very  unsteady,  and  soon  strikes  down 
^thin  the  tube.  The  author  has  succeeded  (1)  in  making  the  flame  less 
lu^Bteady,  (2)  in  mixing  with  the  gas  the  maximum  quantity  of  air  that 
^Ggas  requires,  without  lighting  below,  and  (3)  in  obtaining  this  re- 
^t  with  tubes  of  all  diameters  up  to  4  centimeters,  whatever  be  the 
Pi«S8ure  of  the  gas.  These  objects  are  obtained :  1st,  by  dividing  the 
opening  whence  the  gas  issues  into  several  sectors,  by  two  or  more  ver- 
tical partitions  fixed  on  the  sides  and  passing  into  the  tube;  and,  2d,  by 
placing  in  the  center  of  the  tube  a  small  plate  or  a  ball  which  thus  makes 
^e  orifice  annular.  The  flame  is  thus  made  solid  throughout,  is  very 
kot,and  the  tube  can  be  raised  for  a  decimeter  above  the  gas-jet  without 
having  the  flame  strike  down  through  it.    {J.  Phys.j  March,  1 881,  x,  119.) 
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.  Eowland  has  presented  a  memoir  to  the  American  Academy  on  the 
mechanical  equivalent  of  heat,  with  subsidiary  researches  on  the  mercury 
thermometer  ns  compared  with  the  air  thermometer,  and  on  the  varia- 
tion of  the  specific  heat  of  water.  By  means  of  an  apparatus  contrived 
for  the  purpose,  the  various  mercury  thermometers  to  be  afterward- 
employed  were  compared  with  each  other  and  with  the  air  thermometer. 
The  nature  of  the  glass  was  found  to  have  a  sensible  influence  on  the 
graduation  of  the  mercury  thermometer,  and  the  differences  between 
the  mercury  and  the  air  thermometers,  even  between  (P  and  lOO^,  are 
by  no  means  negligible,  being  some  tenths  of  a  degree  in  the  vicinity 
of  450.  For  determining  the  mechanical  equivalent  of  heat,  JoulePa 
method,  revolving  paddles  in  water,  was  employed.  A  vertical  axis 
carrying  the  paddles  was  driven  by  a  petroleum  motor,  the  vanes  them- 
selves moving  in  a  water  calorimeter.  The  work  done  by  the  frictiou 
was  measured  by  the  thermometer;  that  expended  by  the  product  ol 
the  number  of  rotations  into  the  moment  of  the  couple  necessary  to 
prevent  the  freely  suspended  calorimeter  from  turning  on  its  axis.  The 
number  of  rotations  was  recorded  on  the  chronograph;  and  upon  the 
same  paper  an  electric  contact  recorded  the  instant  when  the  mercury; 
column  reached  a  given  division  of  the  scale.  After  suitable  reductiong 
and  corrections,  Eowland  finds  that  the  mechanical  equiv^alent  of  heal 
is  a  function  of  the  temperature,  being  429.8  at  5^,  427.4  at  15<^,  426.4 
at  260, 426.6  at  30©,  and  426.8  at  36o.  This  result  the  author  ascribes  tc 
a  diminution  of  the  capacity  of  water  for  heat,  the  specific  heat  diminish 
ing  a s  the  temperature  increases.  {Proc.  Am,  Acad.j  1879,  p.  76 ;  J.  Phys. 
January,  1881,  x,  82.) 

2.  Expansion  and  change  of  state, 

De  Lucchi  has  determined  the  expansion-coefficient  of  sodium  iron: 
the  density  obtained  in  petroleum  at  various  temi)eratures.  The  sodium 
was  cast  into  a  cylinder  under  naphtha,  and  before  solidification  a  flue 
iron  wire  was  inserted  in  it,  by  which  it  was  suspended  to  the  balance. 
The  coefficient  of  expansion  of  the  petroleum  oil  used  having  been  deter- 
mined with  great  Clare,  that  of  the  sodium  was  obtained  by  weighing 
it  first  in  the  cold  liquid  and  jthen  in  the  same  liquid  at  the  required 
temperature.  From  the  data  thus  given  the  relative  and  absolute 
coefficients  were  readily  calculated.  The  mean  coefficient  between  0^ 
and  9(P  was  found  to  be  0.0002367.  The  absolute  coefficient  increases 
rapidly  with  the  temperature,  being  0.00014178  at  Oo,  0.00016570  at  20o, 
0.00019686  at  40o,  0.00026160  at  6O0,  and  0.00036390  at  8O0.  Near  the 
fusing  point  the  increase  is  more  rapid.    (J,  Phys.y  January,  1881,  x,  41.) 

Gomstock  has  called  attention  to  a  variation  in  the  length  of  a  zinc 
bar  at  the  same  temperature.    The  United  States  Lake  Survey  pos- 
sesses a  meter  made  by  Eepsold,  composed  of  a  bar  of  steel  and  one  of  zinc 
so  arranged  as  to  form  a  metallic  thermometer.    It  has  also  a  base- 
measuring  apparatus  by  the  same  maker,  containing  cast-iron  tubes  fonr 
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jnet^rs  long,  and  having  in  its  interior  a  bar  of  steel  and  one  of  zinc, 

^8o  forming  a  thermometer.    Irregularities  in  the  results  of  comparisons 

of  two  bars  in  the  same  tube  led  to  an  examination  of  the  question 

^^hether  a  zinc  bar  has  always  the  same  length  at  a  given  temperature. 

fXhe  comparisons  wei*e  made  with  great  care,  and  every  precaution  taken 

-to  avoid  error.    The  results  showed  that  the  zinc  bar  of  the  standard 

sneter,  heated  for  20  hours  or  more  to  a  temperature  of  7(P  F.,  and  then 

Allowed  to  cool  to  its  original  temperature,  36^  F.,  has  a  certain  length; 

^at  if  it  is  then  cooled  for  20  hours  to  a  temperature  of  — 3^  F.,  and 

^ftiterward  is  allowed  to  return  gradually  to  its  original  temperature  of 

3^ v.,  it  has  a  certain  other  length;  and  that  these  lengths  at  the 

.  same  temperature  may  differ  by  15  microns  (thousandths  of  a  millimeter). 

The  four-meter  zinc  bar  heated  from  41^  to  75^  F.,  and  then  cooled  to 

4S<^  F.,  was  increased  in  length  about  29  microns,  or  7  microns  per 

lueter  for  a  change  of  3(P  F.    (Am.  J.  Sci.y  III,  July,  1881,  xxii,  26.) 

ACiss  Walton  has  studied,  in  the  Massachusetts  Institute  of  Technol- 
ogy, the  phenomena  of  liquefaction  and  cold  produced  by  the  mutual 
reaotion  of  solid  substances.    With  reference  to  liquefaction,  the  follow- 
ing conclusions  are  drawn:  (1)  as  a  rule  one  of  the  substances  should 
l>e  liydrated;  (2)  moistening  sometimes  take  place  when  salts  are  mixed 
^witJi  acids,  or  with  bases,  and  when  acids  and  bases  are  mixed,  as  well 
as  salts;  (3)  as  with  liquids,  if  metathesis  can  result,  it  will  take  place 
^^^tli  liquefaction;  (4)  if  an  insoluble  comi)oundis  formed  on  mixing  two 
B^te,  a  mixture  of  two  others,  like  the  new  ones  formed,  will  not  in  gen- 
^1^1  be  attended  with  liquefaction ;  (5)  if  no  insoluble  compound  is  formed 
^i^etathesis  is  partial,  and  it  is  often  indifferent  whether  two  salts  be 
*^ixed  or  their  products  of  interchange ;  (6)  the  rule  in  liquids  in  regard 
^  Weak  and  strong  acids  and  bases  seems  to  prevail  with  solids  also; 
(J)  "When  oxidation  or  reduction  can  take  place  there  is  possibility  of 
^Qurfiftction.    On  the  production  of  cold  the  author  accepts  Ordway's 
^^tr,  that  the  liquefaction  of  salt  by  ice  is  due  to  the  diffusion  which 
Soe^  on  between  them,  analogous  to  that  between  liquids.    The  mixtures 
^^Qre  made  in  a  calorimeter,  and  the  results  showed  that  the  minimum 
^^^xxiperature  is  not  independent  of  the  initial  temperature,  and  that, 
^■^oreover,  this  minimum  varies  with  the  proportions  taken.    The  lowest 
^Hdperature  was  given  by  mixing  equivalent  weights  of  manganous 
^^trate  and  sodium  carbonate  at  — 2^  C,  the  temperature  falling  to 
— ^260  0.    (Am.  J.  8ci.y  September,  1881,  III,  xxii,  206.) 

^agenbach  has  experimented  on  the  rupturing  effects  of  the  freezing 
^f  Water.  During  the  severe  cold  at  Bale  on  the  nights  of  the  10th  and 
^Ith  December,  1879,  and  the  20th  and  2 1st  January,  1880,  he  filled 
^^^tillery  shells  with  water  and  observed  the  phenomena  which  took 
^^*i«e.  Thfe  shells  were  burst,  and  the  ice,  afforded  free  passage,  showed 
^  filamentary  structure,  like  suddenly  congealed  jets  of  water.  The 
^ater,  suffused  within  the  shell,  was  cooled  to  alow  temperature  without 
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solijdifyiDg ;  so  that,  after  rupture  of  the  shell,  the  congelation  took 
place.  The  curious  appearances  of  the  jets  are  figured  in  the  memoir. 
{Bib.  Univ.,  1880,  IH,  iii,  531 ;  J.  Phya.,  April,  1881,  x,  181.) 

The  paradoxical  experiment  of  **  hot  ice"  described  by  Camelley  has 
been  repeated  by  many  observers  in  various  ways.  Lodge  has  discussed 
the  matter  on  general  principles,  conceding  that  the  ice  itself  may  be 
hot,  a  proposition  in  which  he  thinks  there  is  nothing  contradictory  to 
our  present  knowledge  of  the  properties  of  matter.  Camelley  himself 
has  published  an  additional  paper,  with  figures,  in  which  he  says :  *^  I 
have  had  thin  plates  of  ice  attached  by  their  edge  at  right  angles  to  the 
stem  of  a  paper-scale  thermometer  for  a  considerable  time  without  being 
detached  or  melting,  notwithstanding  the  temperature  was  so  high  that 
the  paper  scale  at  that  portion  of  the  stem  to  which  the  ice  clung  was 
charred.  In  another  instance  I  have  had  a  thin  circular  piece  of  ice 
attached  to  the  otherwise  bare  bulb  of  the  thermometer,  and  though  this 
piece  was  very  thin,  and  no  more  than  about  2  millimeters  in  diameter, 
it  took  fully  one  minute  or  more  to  volatilize,  notwithstanding  the  ther- 
mometer indicated  a  mean  temperature  of  70^  C,  and  the  surrounding 
tube  was  very  hot.  If  the  ice  were  not  capable  of  being  heated  above 
its  melting  point,  a  piece  as  small  as  that  referred  to  would,  I  think, 
under  these  circumstances  have  fused  or  volatilized  almost  instantane- 
ously." Herschel  has  contrived  a  remarkably  simple  apparatus  for  show- 
ing the  phenomena.  A  30-ounce  flask  of  heavy  glass  was  tightly  closed 
by  a  rubber  cork  through  which  passed  a  tube  three-eighths  inch  bore 
and  2  feet  long,  bent  into  the  shape  of  an  S,  and  the  extremity  drawn 
into  a  nearly  capillary  neck.  This  neck  was  connected  by  a  rubber 
tube  with  with  a  similar  flask,  to  which  was  attached  an  exhaust  pump, 
and  which  was  immersed  in  cold  water.  Fifteen  ounces  of  water  were 
then  boiled  in  the  flask  thus  exhausted,  and  when  only  3  ounces  re- 
mained the  small  end  of  the  tube  was  sealed.  The  IJ-part  of  the  tube 
was  put  in  a  freezing  mixture  till  a  sleeve  of  ice  was  formed  eight  inches 
long.  Then  the  flask  was  similarly  treated,  and  tbe  tube  was  heated 
first  in  a  wajber-bath,  theu  by  the  naked  flame.  He  says :  ^'The  whole 
tube  was  heated  violently,  without  for  some  time  appearing  to  have  the 
least  effect  upon  the  white  crust  within,  notwithstanding  the  tube  was 
too  hot  to  be  touched."  De  la  Eivifere  and  Van  Hasselt  have  repeat>ed 
the  experiments  carefully,  with  the  aid  of  accurate  thermometers.  They 
find  the  ice  itself  is  generally  at  — 7^  C,  though  when  the  heating  isjrery 
strong  it  may  rise  to  (P.  They  found  that  the  result  could  easily  he 
obtained  with  naphthalene.  Hannay  has  constructed  an  apparatus, 
from  ordinary  laboratory  materials,  with  which  he  has  examined  the  i)he- 
nomena  very  critically.  He  performed  the  crucial  experiment  of  placing 
a  bulb  containing  frozen  water  and  open  to  the  air,  inside  the  ma^  of 
ice  withTn  the  exhausted  tube.  The  ice  within  the  bulb  did  not  melt 
even  when  the  tube  round  the  ice  in  vacuo  was  raised  to  the  point  of 
softening.    The  results  of  McLeod,  Lothar  Meyer,  Boutlerow,  Peters- 
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son,  and  Young  are  to  the  same  purpose.  {Nature j  1881,  xxiii,  264, 288, 
341, 383,  504 ;  xxiv,  4,  28, 77, 113, 167, 239 ;  Ber.  Berl  Ohm.  Gea.^  April, 
1881,  xiT,  718.) 

Chandler  Roberts  and  Wrightson  have  determined  the  density  of 
melted  bismuth  by  means  of  the  oncosimeter,  an  instrument  devised  by 
the  latter  gentleman.    It  is  composed  of  a  ball  of  the  metal  whose  den- 
filly  in  the  melted  state  is  to  be  studied,  or  of  a  metal  less  fusible.    It  is 
suspended  at  the  extremity  of  a  spring  and  is  completely  immersed  in 
the  fused  metal.    The  difference,  either  positive  or  negative,  between  its 
weight  and  the  upward  pressure  when  in  the  liquid  is  measured  by  the 
lengthening  or  shortening  of  the  spring,  and  is  registered  by  a  lever  on 
a  rotating  cylinder.    The  value  of  this  difference  at  the  moment  of  im- 
mersion, before  the  ball  has  had  time  to  heat,  gives  data  for  the  calcu- 
iation  of  the  specific  gravity  of  the  liquid,  that  of  the  ball  having  been 
<letermined.    The  authors  find  for  the  specific  gravity  of  melted  bismuth 
X0.055y  that  of  solid  bismuth  bein^  9.82 ;  for  iron  in  fusion  6.84;  in  the 
pasty  state  6.33;  and  cold  6.95.    (Phil.  Mag.y  April,  1881,  Y.  xi,  295.) 

Nies  and  Winkelmann  have  investigated  the  volume  changes  of  vari* 
ons  metals  in  solidifying.  Of  eight  metals  examined,  six,  viz,  tin,  zinc, 
bismath,  antimony,  iron,  and  copper,  were  proved  to  undergo  expansion 
ixi  passing  from  the  liquid  to  the  solid  state.  For  three  of  the  metals 
Approximate  values  for  the  amount  of  this  expansion  were  obtained. 
Zl^in  showed  an  expansion  of  0.7  per  cent,  zinc  0.2,  and  bismuth  3.  Two 
metals,  lead  and  cadmium,  gave  doubtful  results.  The  authors  have 
reason  to  believe  that  they  also  expand  in  solidifying.  If  this  be  so, 
tiie  role  would  appear  to  be  a  general  one  for  the  metals.  {Nature^  April, 
X881,  xxiii,  616.) 

Fomioni  has  described  an  evaporimeter  with  constant  level.    It  con- 
cdsts  of  an  oblong  wooden  case  with  a  brass  spiral  descending  into  it 
fix>m  a  micrometric  screw.    The  spiral  carries  at  its  lower  end  a  small 
Slass  vessel,  which  acts  as  feeder.    A  glass  siphon  extends  outward 
borizontally  from  the  feeder  and  has  at  its  outer  end  a  small  cup  in 
^which  the  evaporation  takes  place.    As  the  water  evax>orates  in  the  cup 
tJie  iO^eder  is  lightened  and  rises  by  the  action  of  the  spiral,  thus  keep- 
ing the  level  constant.    A  fine  layer  of  oil  in  the  feeder  prevents  evapo- 
iration  from  its  water-surface.    There  are  guides  to  control  the  vertical 
xnovements  of  the  feeder,  which  moreover  are  indicated  by  means  of  a 
^weighted  thread  affecting  an  external  index  on  a  disk.    The  gradua- 
tion of  the  instrument  is  expressed  in  millimeters  of  the  height  of  water 
in  the  evaporating  vesseL    {yaturej  August,  1881,  xxiv,  387.) 

Van  der  Mensbrugghe  has  calculated  that  if  evaporation  subdivides 

the  liquid  of  seas  into  spherules  of,  say,  j^rhiru  niillimeter  in  diameter, 

each  kilogram  of  water  presents  a  collection  of  spherules  whose  total 

potential  energy  is  equivalent  to  450  kilogram-meters,  i.  e.,  more  than 

a  minion  times  that  of  a  sphere  of  compact  water  also  weighing  a  kilo- 

8.  Mis.  109 23 
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gram.  The  potential  energy  of  liquid  sorfetoes  plays  thus  an  impor- 
tant part  in  the  great  cycle-operations  of  natore,  of  which  the  anliior 
gives  some  instances.    {NtUurCy  January,  1881,  :^iii,  278.) 

Wiillner  and  Grotrian  have  made  observations  which  seem  to  prove 
that  the  sj^eciflc  volume  of  vapors  is  independent  of  the  size  of  the  space 
in  which  it  is  determined.  They  confirm  Herwig's  result,  that  vapors 
always  undergo  precipitation  before  reaehing  the  so-called  maximum 
tension.  Moreover,  the  tension  at  which  condensation  begins  is  found 
to  have  a  relation  to  the  maximum  tension  which  depends  on  the  nature 
of  the  liquid  but  is  nearly  independent  of  the  temperature.  Experi- 
ments to  find  the  degree  to  which  vapors  must  be  compressed  to  give  the 
maximum  tension  showed  that  there  is  no  maximum  tension  in  the  sense 
hitherto  accepted;  but  that  the  tension  of  saturated  vapors,  even  when 
in  contact  with  an  excess  of  liquid,  is  perceptibly  increased  by  compres- 
sion.   {Wied.  Ann.j  1880,  n,  xi,  545;  Nature^  February,  1881  xxiii, 307.) 

Wright  has  contrived  a  simple  and  convenient  form  of  apparatus  for 
the  distillation  of  mercury  in  vactiOy  which  is  an  improvement  upon 
those  of  Weinhold  and  Weber  for  the  same  purx>ose.  A  straight  piece 
of  heavy  glass  tube,  6  or  6  millimeters  interior  diameter  and  rather  more 
than  76  centimeters  long,  is  enlarged  at  one  end  to  an  oval  bulb  85  mil- 
limeters diameter  and  120  millimeters  long.  To  the  upper  end  of  this  a 
tube  15  millimeters  interior  diameter  is  joined,  first  rising  25  millimeters, 
then  inclined  towards  the  bulb  130  millimeters,  then  sloping  from  the 
bulb  for  300  millimeters,  and  finally  joined  to  a  straight  vertical  tube  1 
millimeter  in  diameter  and  90  centimeters  long.  At  the  junction  is  a 
lateral  tube  for  connecting  with  the  air-pump.  The  metal  to  be  dis- 
tilled is  placed  in  a  cistern  beneath  the  76-centimeter  tube;  the  appara- 
tus is  exhausted,  by  means  of  a  Sprengel  pump,  until  the  mercury  from 
the  cistern  reaches  the  bulb.  Then  the  tube  to  the  pump  is  sealed  and 
heat  applied  to  tlie  bulb  very  gradually.  The  vapor  soon  passes  the 
bend  at  the  top  and  condenses  beyond  it,  running  down  into  the  90- 
centimeter  tube.  At  the  bottom  this  tube  is  bent  upward,  a  small  bulb 
is  blown  on  it,  and  it  is  then  bent  horizontally.  As  the  mercury  falls  in 
the  tube  it  maintains  the  exhaustion,  the  tube  acting  like  a  Sprengel 
pump.  The  distillation  is  rapid,  from  400  to  450  grams  per  hour  being 
easily  obtained  pure  in  this  manner.    (Am,  J,  fiict.,  December,  1881,  III, 

xxii,  479.) 

3.  Conduction  and  radiation. 

Christiansen  has  employed  the  following  simple  method  for  some  ex- 
periments o'n  heat  conduction  which  he  has  made :  Three  round  copper 
plates  were  placed  one  above  another  and  separated  by  small  pieces  of 
glass.  Into  each  plate  a  hole  was  bored  radially,  into  which  a  ther- 
mometer was  inserted.  The  lowest  plate  rested  on  a  brass  vessel, 
through  which  cold  water  is  conducted.  On  the  top  plate  rests  a  brass 
vessel,  through  which  warm  water  circulates.    Through  holes  in  the 
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two  upper  plates^  having  copper  stoppers,  the  intervals  between  the 
plates  maybe  filled  with  fluid.  Air  was  first  used^and  the  author 
proved  that  its  conductivity  for  heat  increases  with  the  temperature. 
The  ratio  of  the  conductivity  of  air  to  that  of  liquids  was  studied,  the 
liquid  being  placed  in  the  lower  space.  Experiments  were  also  made 
with  dry  and  wet  plate  glass  and  also  with  marble.  The  author  points 
out  the  applicability  of  his  apparatus  to  measure  resistances,  the  po- 
tential bcdng  measured  instead  of  temperature.  {Nature j  October,  1881, 
zziv,  693.) 

Orookes  has  made  a  series  of  experiments  on  the  conduction  of  heat 
in  highly  rarefied  air.  An  accurate  thermometer  with  a  pretty  open 
scale  was  inclosed  in  a  l^inch  glass  globe,  the  bulb  of  the  thermometer 
being  in  the  center  and  the  stem  being  inclosed  in  the  tube  leading 
from  the  globe  to  the  pump.  The  globe  was  brought  to  a  uniform  tem- 
perature in  a  vessel  of  water  at  25^  and  was  then  suddenly  planged 
into  a  large  vessel  of  water  at  65^.  The  namber  of  seconds  required 
for  the  thermometer  to  rise  from  25^  to  5(P  was  recorded.  At  760  mil- 
limeters pressure,  121  seconds  was  required ;  at  1  millimeter,  150  sec- 
onds ;  at  620  M  (millionths  of  an  atmosphere),  162  seconds ;  at  117  M, 
183  seconds ;  at  59  M,  203  seconds ;  at  23  M,  227  seconds ;  at  12  M,  252 
seconds ;  at  5  M,  322  seconds ;  and  at  2  M,  412  seconds.  Hence  there  is 
Dot  only  a  notable  diminution  in  the  rate  at  which  heat  is  conveyed  across 
the  space  in  the  bulb,  but  the  reduction  of  pressure  from  5  M  to  2  M 
produces  twice  as  much  retardation  in  the  rate  as  is  obtained  by  the 
whole  exhaustion  from  760  millimeters  to  1  millimeter.  The  author 
thinks,  therefore,  that  in  sach  vacua  as  exist  in  planetary  space  the  loss 
of  heat  would  be  exceedingly  slow.    (Nature,  January,  1881,  234,  xxiii.) 

Langley  has  devised  an  apparatus  for  the  detection  and  measurement 
of  radiant  heat,  which  is  a  thousand  times  more  sensitive  than  the  ther- 
mopile, and  which  is  capable  of  indicating  a  change  in  temperature  of 
\^f(^^^  of  a  degree  centigrade.  He  calls  it  an  actinic  balance  or  bo- 
lometer. It  consists  of  two  disks  of  ebonite,  30  millimeters  diameter  and 
3  millimeters  thick,  each  with  a  concentric  opening  in  the  center  8  milli- 
meters square.  On  the  face  of  each  disk  strips  of  iron  a  little  less  than 
0^  millimeter  wide  and  about  0.004  millimeter  thick  cross  the  opening 
like  a  grating,  those  on  one  disk  coming  opposite  the  intervals  in  the 
other.  These  twenty-nine  strips,  of  which  fifteen  are  on  one  disk  and 
fourteen  on  the  other,  are  arranged  in  two  sets,  fifteen  in  one  and 
fourteen  in  the  other.  The  first  set,  eight  on  one  disk  and  seven  on  the 
other,  are  placed  centrally ;  the  second  set  is  divided,  one-half  being  on 
each  side  of  the  other  set.  The  strips  in  each  set  are  all  connected 
together  in  series  so  that  an  electric  current  would  traverse  them  suc- 
eessively.  The  two  disks  are  fastened  together  and  placed  in  a  hollow 
qrlinder  of  ebonite,  lined  with  copper,  and  provided  with  suitable  dia- 
pbragms.    Each  of  the  sets  of  strips  is  made  one  side  of  a  Wheatstone's 
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bridge,  and  the  current  from  one  or  more  Daniell  cells  is  sent  throagh 
them.  When  the  two  currents  are  equal  the  needle  of  the  galvanometer 
is  unaffected.  But  when  radiant  energy  falls  on  one  of  the  systems 
of  strips  and  not  on  the  other,  the  current  passing  through  the  first  is 
diminished  by  the  increased  resistance  of  the  metal  due  to  the  rise  in  its 
temperature.  As  the  second  remains  unaltered,  the  needle  is  deflected. 
Moreover,  owing  to  the  thinness  of  the  strips,  they  take  up  and  part  with 
their  heat  far  more  promptly  than  the  thermopile,  thus  giving  a  much 
greater  rapidity  of  working.  Eesults  are  given  showing  the  extreme 
sensitiveness  and  reliability  of  the  instrument.  For  the  first  time  it 
has  been  possible  to  make  actual  measures  of  the  distribution  of  heat 
in  the  diffraction  spectrum.  This  was  done  by  Langley  with  the  bolom- 
eter, using  a  Butherford  plate  of  681  lines  to  the  millimeter,  ruled  on 
si^eculum  metal.  The  spectrum  was  20  centimeters  long  and  8  milli- 
meters wide,  so  that  the  balance  received  nearly  homogenous  rays. 
The  extremely  minute  amount  of  heat  received  was  found  sufQcient  to 
give  a  galvanometer  deflection  of  some  hundred  divisions }  and  this 
where  thermopiles  have  failed  to  detect  anything.  The  deflections  ob- 
served for  different  wave-lengths  were :  for  ^=.00035,  or=12 ;  ^=.0004, 
a=55;  >^=.0(K)5,a=207  5  y=.0006,  a=246;  >^=.0007,iy=ia8;  ^=.0008, 
a=129j  >^=.0009,  a=80;  y=. 0010,^=68;  >/=.0011,  a=41.  The  max- 
imum deflection  for  heat,  then  246,  corresponds  to  a  wave-length  of  .0006, 
that  of  D  being  .00059,  giving  the  conclusion  that  the  heat  maximum  in  a 
normal  spectrum  is  not  in  the  ultra-red,  as  has  been  supposed,  but  is  in 
orange,  near  D,  the  heat  and  light  curves  agreeing  very  closely.  The 
value  of  the  instrument  is  obvious.  {Am.  J,  S€i.j  March,  1881,  III,  xxi, 
187;  Proo.  Am.  Aead.^  January,  1881,  xvi,342;  -^aft^re,  November,  1881, 
XXV,  14.) 

Puluj  has  devised  an  ingenious  experiment  to  prove  that  radiant 
matter  consists  of  particles  separated  from  the  electrode  by  the  elec- 
trical action.  The  cathode  of  a  vacuum  tube  was  covered  with  chalk. 
It  exhibits  phosphorescence  of  an  orange-yellow  color,  while  in  a  short 
time  the  wall  of  the  tube  becomes  covered  by  a  very  delicate  layer  of 
chalk  without  losing  its  clearness  and  transparency.  The  deposit  phos- 
phoresces like  chalk,  and  has  led  to  the  suggestion  which  he  makes, 
that  the  phosphorescence  of  a  yellow  color  observed  on  metallic  ca- 
thodes is  caused  by  the  phosphorescence  of  the  oxides  covering  the 
metal.    {Nature^  March,  1881,  xxiii,  442.) 

The  photophone  and  its  results,  discovered  by  Graham  Bell  and 
Tainter  (see  report  for  1880),  have  awakened  a  very  general  interest. 
Bayleigh  has  given  a  discussion  of  the  question  whether  the  unelectrical 
sounds  produced  by  the  simple  impact  of  intermittent  radiation  ni)on 
thin  plates  of  various  substances  can  be  accounted  for  by  the  heat  pro- 
duced. He  flnds  that  if  a  plate  of  iron  0  centimeters  in  diameter  be 
exposed  to  an  intermittent  beam  of  sunlight  at  250  vibrations  per  sec- 
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ondy  the  displacement  at  its  center  woold  be  five-millionths  of  a  centi- 
zneter.  Since  he  fonnd  sonnd  audible  whose  amplitude  was  less  than 
Xialf  this  valne^  he  concludes  that  at  present  there  is  no  reason  for  dis- 
carding the  obvious  explanation  that  the  sounds  in  question  are  due  to 
-the  bending  of  the  plates  under  unequal  heating,  (yaturcj  January, 
Zi881,  xziii,  274.) 

Jamieson  has  devised  a  simple  form  of  selenium  cell,  made  of  a  piece 

of  plate  glass  or  a  glass  tube,  an  inch  in  diameter  and  3  inches  long, 

^npon  which  are  wound  two  parallel  strands  of  No.  25  wire.    Vitreous 

eeleniom  is  melted  into  the  spaces  between  the  wires,  and  then  annealed 

.Sn  the  usual  way.    One  of  these  cells  had  a  resistance  of  5,740  ohms  in 

^ihe  dark  and  3,450  in  the  light.    An  annular  cell,  placed  outside  the 

^tobe  of  a  swinging  flame,  transmitted  its  note  perfectly  to  the  tele- 

^ibone,  and,  by  placing  a  flat  cell  before  the  gas-flame  of  a  Koenig  man- 

^metric  capsule,  and  talking  into  the  tube  on  the  outer  sound  of  the 

ODembrane,  conversation  could  be  carried  on.    (Nature,  February,  1881, 

izxiii,  354.) 

S.  P.  l^hompson  has  suggested  to  the  London  Physical  Society  the  use 
of  a  conical  instead  of  a  parabolic  reflector  for  the  photophone.  From 
Adams's  law,  that  the  change  in  the  resistance  of  selenium  is  directly  as 
the  square  root  of  the  illuminating  power,  he  finds  that  the  change  in 
resistance  of  a  cell  will  vary  proportionally  to  its  linear  dimensions; 
hence,  selenium  cells  should  be  as  large  as  possible,  and  the  light  should 
be  distributed  over  them  uniformly.  His  cell  was  constructed  of  a  slate 
cylinder  with  a  double  screw-thread  wound  with  wire  and  filled  with 
sdenium.  {Phil.  Ma{f.,  April  1881,  V,  xi,  286 ;  Nature,  February,  1881, 
xxiii,331.) 

Tomlinson  has  found  that  a  stick  of  annealed  selenium  gave  twice  the 
deflection  when  coated  with  shellac  varnish  that  it  did  when  in  its  nat- 
ural state.    {Nature,  Marchf  1881,  xxiii,  457.) 

Tyndall  has  presented  to  the  Boyal  Society  a  paper  on  the  action  of 
an  intermittent  beam  of  radiant  heat  ui>on  gaseous  matter,  giving  the 
results  of  the  use  of  the  photophonic  method  to  test  the  absorptive  ac- 
tion of  aqueous  vapor  for  heat — a  subject  long  in  controversy.  The  ex- 
periments were  made  by  converging  the  intermittent  beam  to  a  focus 
within  a  flask  containing  the  vapor  to  be  examined.  Sulphuric  ether, 
formic  ether,  and  acetic  ether  gave  loud  musical  tones,  while  those  from 
chloroform  and  carbon  disulphide  were  barely  perceptible,  corroborating 
his  previous  exx>eriments.  The  power  of  amylene,  ethyl  and  methyl 
iodides,  and  benzene  vapors  to  produce  musical  tones  appeared  to  be 
aocorately  expressed  by  their  ability  to  absorb  radiant  heat.  Oases 
gave  the  same  result.  Turning  now  to  water,  a  small  quantity  was 
heated  in  a  flask  to  a  point  near  boiling^  in  the  intermittent  beam  it 
gave  a  i>ow^itd  musical  sound,  even  when  no  haze  was  present.  Cool- 
ing to  1(P  O.  did  not  prevent  the  sound  from  being  loud,  and  even  ordi- 
nary air  oooled  in  a  freezing  mixture  for  a  quarter  of  an  hour  gave 
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distinct  sounds.  In  carefally  dried  air  only  the  feeblest  sound  was 
heard,  but  a  puff  of  breath  instantly  restored  its  power  to  absorb. 
Many  beautiful  and  striking  experiments  are  described  in  the  paper. 
{Proc.  Ray.  8oc,j  January  13, 1881,  xxxi,  307 ;  Nature^  February,  1881, 
xxiii,  374.) 

Mercadier  has  studied  photophone  phenomena  with  great  ability, 
and  has  given  the  name  radiophony  to  the  general  subject.  In  the  first 
part  of  his  memoir  he  describes  his  apparatus,  and,  from  the  results  ob- 
tained with  it,  concludes :  (1)  that  radiophony  does  not  appear  to  be  an 
effect  produced  by  the  mass  of  the  receiving  plate  vibrating  transversely 
as  a  whole  like  an  ordinary  vibrating  plate ;  (2)  that  the  nature  of  the 
molecules  of  the  receiver  and  their  mode  of  aggregation  does  not  appear 
to  play  a  predominant  part  in  the  production  of  sounds ;  (3)  that  the 
radiophonio  phenomena  seem  to  result  principally  from  an  action  exerted 
at  the  surface  of  the  receiver ;  (4)  that  radiophonic  sounds  result  from 
the  direct  action  of  the  radiations  upon  the  receiver ;  and  (5)  the  radio- 
phonic  effects  are  produced  principally  by  red  and  ultra-red  ravs ;  that 
is  to  say,  by  rays  which  consist  of  long  waves.  In  the  second  part  of 
his  paper  Mercadier  gives  the  experimental  evidence  that  the  substance 
in  which  the  vibration  is  produced  is  the  layer  of  air  in  contact  with  the 
walls  of  the  receivers.  The  receiver  used  is  a  glass  tube,  open  or  not,  at 
one  end,  and  the  other  connected  by  a  tube  of  rubber  with  a  small 
acoustic  cornet.  Within  the  tube  is  a  semi-cylinder  of  some  flexible 
material,  paper,  mica,  copper,  zinc,  platinum,  aluminum,  etc.,  smoked 
on  both  sides.  Since  the  sound  is  the  same,  whatever  the  material,  the 
conclusion  is  obvious  that  it  is  the  air  condensed  by  the  lampblack 
which  vibrates.  He  says :  The  layer  of  air  condensed  on  the  walls  of 
the  receiver,  especially  when  they  are  smoked  or  covered  with  a  sub- 
stance highly  absorbent  for  heat,  is  alternately  heated  and  cooled  by 
the  intermittent  radiations.  From  this,  periodical  and  regular  dilatations 
and  condensations  take  place  and  communicate  a  vibratory  motion  to 
the  neighboring  gaseous  layers,  which,  moreover,  may  themselves  also 
vibrate  directly  under  the  same  influence.  If  a  long  tube  of  glass  be 
taken,  furnished  with  a  piston  at  the  end  of  a  rod,  a  piece  of  smoked 
mica  be  placed  in  it,  and  the  other  end  be  connected  with  a  comet,  then 
whenever  an  intermittent  beam  falls  on  the  mica  a  sound  is  heard,  which 
may  be  made  a  maximum  by  moving  the  piston.  Further  motion  shows 
a  second  and  a  third  maximum,  thus  discovering  the  nodes  in  the  vi- 
brating air  column.  This  apparatus  the  author  calls  a  thermophone. 
The  tube  receiver,  closed  at  the  lower  end,  is  excellent  for  experiments 
upon  gases  and  vapors,  in  which,  however,  the  author  was  anticipated 
by  Tyndall.  In  the  third  paper  the  means  which  Mercadier  used  for 
the  production  of  singing  and  speech  are  described.  This  was  presented 
to  the  French  Academy  the  same  day  that  Bell  read  his  memoir  on  the 
same  subject  to  the  National  Academy.  («/.  Phys.j  February,  April, 
June,  1881,  x,  53,  147,  234;  Nature,  February,  1881,  xxiii,  360.) 
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Preece  has  made  some  experiments  on  the  conversion  of  sonorons 
vibrations  into  radiant  energy.  The  condasion  to  which  he  came  was 
that  the  disk  itself  did  not  vibrate  at  all^  bat  that  the  effect  is  essen- 
tially dae  to  the  expansion  and  contraction  of  the  air  contained  in  the 
air  space  behind  the  disk,  the  sonorous  effects  being  materially  assisted 
by  coating  the  sides  of  the  containing  vessel  with  a  highly  absorbent 
substance,  snch  as  the  carbon  deposited  by  boming  camphor.  (Proe. 
Boy.  Soe.y  March,  1881,  xxxi,  506;  Nature^  March,  1881,  xxiii,  496.) 

In  a  second  memoir,  which  was  presented  to  the  National  Academy 
of  Sciences  April  21, 1881,  Graham  Bell  has  given  an  account  of  the  fhr- 
ther  researches  made  by  Tainter  and  himself  on  the  production  of  sound 
by  radiant  energy.    While  in  Paris,  in  the  fall  of  1880,  a  new  form  of 
the  experiment  occurred  to  Bell  which  would  enable  him  to  test  the 
question  whether  sonorousness  under  the  influence  of  intermittent  light 
is  not  a  property  common  to  all  matter.    Preliminary  experiments  were 
made,  and  were  so  promising  that  they  were  communicated  to  the  French 
Academy  on  the  11th  of  October.    On  the  2d  of  November  he  wrote  to 
Tainter,  in  Washington,  as  follows:  << Place  the  snbstance  to  be  exx)eri- 
mented  with  in  a  glass  test-tube;  connect  a  rubber  tube  with  the  mouth 
of  the  test-tube,  placing  the  other  end  of  the  pipe  to  the  ear ;  then  focus 
the  intermittent  beam  on  the  substance  in  the  tube."    In  January,  on 
returning  to  Washington,  Bell  found  that  Tainter  had  made  the  experi- 
ments on  a  large  number  of  substances,  and  had  found  that  cotton- 
wool, worsted,  silk,  and  fibrous  materials  generally  produced  much 
louder  sounds  than  hard,  rigid  bodies  like  crystals  or  than  diaphragms. 
Slack  worsted  giving  so  good  a  result,  he  desired  to  try  black  cotton- 
^^ool;  but  having  none  at  hand  he  made  some  by  mixing  some  lamp- 
l>lack  with  the  cotton.    The  effect  was  so  marked  that  he  tried  lamp- 
black alone,  with  entire  success.    It  was  the  loudest  material  yet  used, 
^jid  was  immediately  utilized  in  the  construction  of  an  articulating 
^botophone  in  place  of  the  selenium  receiver.    The  transmitter  as  well 
£»  the  receiver  had  a  diaphragm  5  centimeters  in  diameter,  and  the 
<^8tance  between  the  two  was  40  meters.    No  heliostat  or  condensing 
xnirror  was  used;  and  words  spoken  into  the  transmitter  in  a  low  tone 
of  voice  were  readily  audible  in  the  lampblacked  receiver.    With  refer- 
ence to  Preece's  experiments,  Bell  maintains  that  the  disks  themselves 
wibrate,  as  a  loud  sound  is  heard  from  a  Blake  transmitter  when  the 
Intermittent  beam  is  focused  on  its  disk.    An  ingenious  experiment 
clevised  by  Tainter  seemed  to  confirm  this  beyond  dispute.    Experiments 
with  liquids  and  with  gases  are  recorded ;  and  two  receivers  where  lamp- 
l)lack  is  used  in  place  of  selenium  are  described.  Valuable  methods  and 
results  are  given  on  the  measurement  of  the  sonorous  effects  produced 
by  different  substances,  and  also  upon  the  nature  of  the  rays  that  produce 
them.    Bell  adopts  Mercadier's  name,  radiophone,  and  has  studied  the 
spectrum  to  determine  the  active  rays.    The  instrument  employed  he 
calls  a  spectrophone,  and  the  results  obtained  with  it  are  given  in  a 
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series  of  8X)eotra  by  which  the  sabstances  ased  can  be  ideotifledy  thus 
forming  a  true  acoostic  spectram  analysis.  {Am.  J.  jSM.,  Jane,  1881, 
in,  xxi,  463;  0. 12.,  xcii,  1206;  Phil  Mag.^  June,  1881,  V,  xi,  610;  Na- 
ture^ May,  1881,  xxiv,  42.) 

In  a  third  paper,  Oraham  Bell  has  described  a  modification  of  Wheat- 
frcone's  microphone,  and  pointed  out  its  applicability  toradiof^onic  re- 
searches. Preece's  failure  to  detect  the  vibration  of  the  diaphragm  was 
due  to  the  fact  that  he  used  a  Hughes  form  of  the  instrument.,  in  whidi 
the  points  of  support  are  too  far  firom  the  center  where  the  maximum 
Tibration  exists.  In  1827,  Wheatstone  invented  a  microphone,  consist- 
ing of  a  metallic  diaphragm,  to  the  middle  of  which  a  stiff  wire  was 
rigidly  attached.  By  inclosing  this  in  a  case  somewhat  like  that  of  a 
telephone,  the  wire  projecting  through  the  end  of  the  handle  and  a 
tube  for  hearing  being  fitted  to  the  opposite  end,  the  surface  of  the 
radiophonic  diaphragm  may  be  explored.  When  it  rested  on  the  center 
of  this  diaphragm  a  clear  musical  note  was  heard,  showing  that  the 
diaphragm  itself  vibrated.    (Am.  J.  Sci,^  August,  1881,  m,  xxii,  87.) 

Ayrton  and  Perry,  observing  the  facility  with  which  the  invisible 
rays  which  affectM  the  selenium  in  Bell's  photophone  passed  through 
ebonite,  concluded  that  these  rays  .would  be  refracted  by  an  ebonite 
prism.  This  conjecture  they  were  able  to  confirm  experimentally. 
Moreover,  by  suitably  arranging  the  apparatus,  the  prism  having  a  re- 
firacting  angle  of  27<^.5,  they  succeeded  in  measuring  the  index  of  re- 
firaction  for  these  rays,  which  they  found  to  be  1.7.  This  result  accords 
with  that  obtained  by  Jellett  firom  the  polarizing  angle,  1.611,  and  with 
that  obtained  when  the  light  is  very  intense,  so  that  the  red  rays  can 
be  faintly  seen,  1.66.  (Phil.  Mag.j  Sept.,  1881,  V,  xii,  196;  Nature,  1881, 
xxiii,  519;  J.  Phys.y  November,  1881,  x,  507.) 

4.  Spedfio  heat. 

Mallet  has  described  a  simple  form  of  calorimeter  for  determining 
the  specific  heat  of  solids  and  liquids  with  small  quantities  of  material. 
It  consists  of  a  c^'linder  of  vulcanite  105  millimeters  long  and  64  milli- 
meters inside  diameter,  1.5  miUimeters  thick,  closed  at  the  ends  by 
round  plates  of  the  same  material  screwed  on.  Within  this  is  an  inner 
cylinder,  also  of  vulcanite,  22  millimeters  in  interior  diameter,  passing 
closely  through  a  hole  in  one  of  the  end  caps  and  screwing  into  the 
other.  GQie  space  between  the  two  is  filled  with  vulcanite  shavings. 
Both  ends  of  the  inner  tube  are  closed  by  corks,  through  one  of  which 
passes  the  stem  of  a  mercurial  thermometer,  graduated  to  tenths.  A 
diaphragm  with  a  hole  7  millimeters  in  diameter  in  its  center  is  fixed 
in  the  inner  tube  47  millimeters  from  one  end,  and  carries  three  plati- 
num wires  so  bent  as  to  hold  a  small  platinum  cylinder  firmly.  This 
cylinder,  intended  to  contain  the  substance  for  experiment,  is  28.5  mil- 
limeters long  by  12.5  millimeters  diameter,  weighing  with  its  cover  6 
grams.    The  outer  cylinder  is  mounted  on  trunnions  and  supported  on 
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a  wooden  frame.  A  weighed  quantity  of  pure  mercury — generally  220 
grams — is  placed  in  the  inner  cylinder.  By  moving  the  whole  around 
on  its  trunnions,  this  mercury  may  be  poured  from  one  part  of  the 
inner  cylinder  to  the  other,  and  the  temperature  thus  equalized.  The 
substance  whose  specific  heat  is  to  be  determined  is  placed  in  the  plati- 
num cylinder,  which  is  then  heated  in  a  si>ecial  apparatus  to  the  tem- 
perature of  boiling  water,  transferred  rapidly  to  the  calorimeter,  and 
this  moved  on  its  trunnions  until  the  temperature  ceases  to  rise.  The 
highest  point  being  noted,  the  specific  heat  is  easily  calculated*  The 
various  precautions  necessary,  and  the  methods  for  determining  the 
constants  of  the  instrument,  are  given  in  the  paper.  (Am.  Ohem.  J^ 
February,  1881,  ii,  361.) 

WtUlner  has  examined  critically  the  formulas  in  use  for  calculating 
specific  heats,  especially  that  portion  of  these  formulas  which  involve  the 
corrections.    He  finds  that  the  inexactness  of  the  ordinary  formula  arises 
from  the  fact  that  it  does  not  take  account  of  the  condition  that  during 
cooling  the  calorimeter  value  is  increased  by  the  product  of  the  weight 
and  specific  heat  of  the  substance,  and  that  the  change  in  the  magni- 
tude of  the  radiating  surface  is  neglected.    He  has  calculated  the  specific 
lieat  of  water  by  the  new  formula  now  derived,  and  finds  that  the  equa- 
tion 2^=1+0.000425^  represents  this  constant  at  tP.    ( Wied.  Ann.j  1880, 
II,  X,  284.) 

Pfanndler  has  published  a  criticism  on  this  paper,  in  which  he  points 
ont  certain  errors  of  experiment  and  assumption.  The  process  of  Beg- 
xiaalt,  as  modified  by  Berthelot,  is  the  most  exact  known,  and  is  free  from 
ajl  objection.  In  this  the  variation  of  temperature  during  the  cooling 
o£  the  body  is  measured  at  regular  intervals;  then  the  calorimeter  con- 
t:sining  the  substance  is  brought  back  to  the  initial  temperature  and 
xuade  to  pass  through  all  the  temperatures  observed  in  the  first  experi- 
:xxient,  and  the  loss  of  heat  is  measured.  ( Wied.  Ann.j  1880,  II,  xi,  237 ; 
.  JPhys.j  January,  1881,  x,  43,  47.    See  also  Berthelot,  J.  Phys.j  Eebru- 

,  1881,  X,  79.) 

I^tschinoff  has  modified  the  lecture  experiment  proposed  by  Tyndall 

fior  showing  the  inequality  of  the  i^ecific  heats  of  solids.    Since  the  den- 

eities  of  the  materials  are  not  the  same,  the  surfaces  of  various  spheres 

of  the  same  weight  are  not  equal,  and  an  error  is  introduced.    This  the 

aattior  obviates  by  emplojring  hollow  spheres  of  the  same  weight  and 

tJie  same  diameter.    In  place  of  a  plate  of  wax,  the  author  places  the 

lieated  spheres  on  the  surface  of  a  transparent  jelly  of  gelatin,  and  notes 

tbeir  unequal  penetration.    (J.  PhyB.-Ohim.  Soc.  BussCj  xii,  131 ;  J.  Phys.j 

September,  1881,  x,  418.) 

LIGHT. 

1.  Producftion  and  velocity. 

Michelson  has  made  a  research  to  test  the  truth  of  Fresnel's  theory, 
that  the  ether  which  is  inclosed  in  optical  media  partakes  of  the  motion 
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of  these  media  to  an  extent  depending  npon  their  indices  of  refractioi] 
The  principle  of  the  experimental  method  is  simple :  If  a  ray  of  ligh 
coming  from  a  direction  parallel  with  the  earth's  motion  in  space  be  mad> 
to  interfere  with  a  second  ray  coming  fh>m  a  direction  0(K>  from  this 
the  former  ray  will  have  traveled  0.04  of  a  wave-length  farther  or  les 
fiEur  than  the  latter,  according  as  the  direction  of  its  motion  coincides  wit) 
or  is  opposed  to  the  motion  of  the  earth.  Now,  upon  rotating  the  tw 
rays  00^  in  their  own  plane,  the  second  one  will  now  have  a  longer  i>atl 
by  0.04  wave-length,  making  a  total  change  in  the  position  of  the  intei 
ference  bands  of  0.08  wave-tength,  a  quality  easily  measurable.  Th 
apparatus  used  is  described  and  illustrated  in  the  memoir.  The  result 
go  to  show  that  there  is  no  displacement  of  the  interference  bands,  thu 
contradicting  the  hypothesis  of  a  stationary  ether,  and  disproving  th« 
explanation  of  aberration  hitherto  generally  accepts.  {Am,  Jour.  Sci 
August,  1881,  in,  xxii,  120.) 

J.  J.  Thomson  has  given  an  ingenious  explanation  of  the  green  phoe 
phorescence  observed  in  Grooke's  tubes.  It  appears  on  the  inner  sur&ce 
of  the  exhausted  glass  tubes  whenever  they  are  exposed  to  the  so-calle< 
molecular  bombardment  of  particles  projected  from  the  negative  elec 
trode.  Thomson  points  out,  first,  that  as  predicted  by  Maxwell,  an4 
verified  by  Eowland,  a  moving  electrified  particle  acts  as  a  current  o 
electricity  and  possesses  an  (electro-magnetic)  vector-potential.  Now 
where  such  an  electrified  particle  strikes  a  glass  surface  and  rebounds 
its  change  of  velocity  is  accompanied  by  a*  change  of  vector-potential 
and  the  glass  against  which  it  impinges  and  rebounds  will  be  subjecte( 
to  rapid  changes  in  electromotive  force.  But  by  Maxwell'^  theory  o 
light  this  is  precisely  what  happens  when  a  ray  of  light  falls  Oil  it;  and 
therefore,  it  phosphoresces  as  it  would  under  the  impact  of  an  actual  ra; 
of  light.    {Nature  May  19,  1881,  xxiv,  66,.) 

Trfeve  has  shown  the  curious  fact  that  apparently,  when  light  fron 
a  natural  or  artificial  source  is  admitted  through  a  slit,  more  ligh 
passes  T^hen  the  slit  is  horizontal  than  when  it  is  vertical.  Photographi 
were  taken  behind  slits  in  various  positions  to  prove  that  the  phenom 
enon  is  not  an  illasion  of  the  eye.    {Nature j  April,  1881,  xxiii,  616.) 

Young  and  Forbes  have  employed  Pizean's  toothed-wheel  method  t 
determine  the  velocity  of  light.  Instead  of  a  single  reflector  at  a  dis 
tance,  two  were  used,  one  a  quarter  of  a  mile  behind  the  other.  Tw< 
rays  were  also  used,  which  were  observed  when  equally  bright,  a  poin 
reached  by  ailjnsting  the  speeds  of  the  toothed  wheels.  The  genera 
result  reached  was  that  the  velocity  of  the  light  of  an  electric  lamp  it 
187,273  miles  per  second  in  vacuo.  Noticing  one  day  that  one  of  th( 
stars  looked  reddish,  the  other  bluish,  the  former  increasing  in  intensity 
with  the  speed  of  the  wheel,  the  latter  decreasing,  the  authors  concludec 
that  the  blue  rays  must  move  faster  than  the  red  ones,  and  institutec 
direct  experiments  to  test  the  question.    As  a  mean  of  37  determina 
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tions  they  condade  that  blue  travels  faster  than  red  by  1.8  per  cent,  of 
the  whole  velocity.  Since  their  resolt  for  the  mean  velocity  is  greater 
than  that  of  Coma  or  Michelson,  Forbes  draws  the  conclusion  that  it  is 
becanse  the  electric  light  is  blae,  and  blue  travels  faster  than  red. 
(Prae.  Ray.  8oe.j  May,  1881 ;  Nature^  June,  July,  1881,  xxiv,  136,  303.) 

Bayleigh  has  discussed  the  above  results,  raising  the  question  whether 
the  velocity  determined  by  the  toothed  wheel  is  really  the  group- velocity 
or  the  wave- velocity  as  the  above  authors  have  supposed  it  to  be,  since 
they  give  the  difference  between  blue  and  red.  He  concludes  that  the 
group- velocity  is  whatthe  method  determines.  The  accordance  between 
the  physical  and  astronomical  methods  seems  to  show  that  there  can  be 
no  such  difference  in.  the  velocities  of  the  extreme  rays  as  1.8  per  cent. 
{ITature^  August,  1881,  xxiv,  382.) 

Michelson  has  published  a  note  in  which  he  gives  his  opinion  that  if 
the  velocity  of  the  red  and  blue  rays  differed  by  as  much  as  one-tenth 
of  one  per  cent,  the  image  of  the  slit  in  his  experiments  would  not  have 
been  white,  but  would  have  been  spread  out  into  a  spectram.  He  calcu- 
lates that,  as  the  total  displacement  in  his  experiments  was  133  milli- 
meters, a  difference  of  velocity  of  1.8  per  cent,  between  the  blue  and 
red  rays  would  have  given  a  spectrum  2.4  millimeters  in  length.  No 
such  spectrum  was  observed.    (JVafttre,September,  1881,  xxiv,  460.) 

Comu  has  described  several  forms  of  photometric  and  spectrometric 

apparatus,  which  he  has  used  in  his  researches.    They  all  are  founded 

upon  a  property  of  lenses  discovered  and  utilized  by  Bouguer ;  i.  a.,  that 

tlie  focal  image,  as  to  form,  is  independent  of  the  size  and  shape  of  the 

Aperture  of  the  lens,  and  as  to  intensity  is  proportional  to  the  surface  of 

t^liis  aperture.    One  form  of  the  apparatus  he  calls  a  micro-photometer 

^nd  another  form  a  spectro-photometer.    {J.  Phys.j  May,  1881,  x,  189.) 

2.  Reflection  and  refraction. 

Jacob  has  suggested  a  modified  form  of  scale  for  use  with  reflecting 

^Saistmments  generally.    The  graduated  paper  scale  is  trimmed  off  along 

^he  lower  edge  of  the  divisions,  and  placed  on  a  plate  of  glass,  finely 

ground,  below  the  paper.    The  reflected  image  is  received  on  the  back  of 

'^^e  glass,  and  the  coincidence  of  the  center  wire  with  the  scale  divisions 

^Kiay  be  observed  more  accurately  than  by  the  common  method.    The 

lamp  and  slit  are  placed  on  one  side,  and  the  beam  reflected  to  the 

^galvanometer  mirror  by  a  right-angled  prism.    {N^aturCy  April,  1881, 

3mil,  527.) 

Bertin  has  published  an  extended  memoir  upon  magic  mirrors.  After 
«ui  introduction  describing  these  mirrors,  he  gives  a  history  of  their  im- 
portation into  Europe  and  of  the  experiments  made  with  them ;  then 
follows  the  theories  proposed  to  account  for  their  action,  the  experiments 
of  Govi  confirming  Person's  theory,  the  artificial  production  of  these 
mirrors  by  himself  and  Duboscq,  and  some  exceptional  effects  which 
have  been  observed.    {Ann.  Ghim.  Phys.,  April,  1881,  V,  xxii,  472.) 
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Laurent  Las  succeeded  in  producing  artificially  magic  mirrors  of  ail- 
vered  glass.  Two  kinds  have  been  made;  one  made  magic  by  compress- 
ing air  behind  it  or  by  curving  it  in  a  frame,  the  characters  being  engraved 
on  it;  and  another,  of  any  form  whatever,  heated  in  a  particular  way, 
by  means  of  a  metallic  stamp  having  the  characters  upon  it.  If  the 
layer  of  silver  is  thin,  the  characters  are  bright  if  the  silver  is  on  the 
side  opposite  to  the  screen,  but  are  dark  if  the  silvered  side  is  toward 
the  screen.    (J.  Phys.,  November,  1881,  x,  474.) 

EHein  has  observed  a  complete  change  in  the  optical  image  of  boracite 
by  heating  it.  The  boundary  lines  of  the  optical  fields  prove  variable 
with  temperature,  and  often  wholly  disappear,  perhaps  reappearing  in 
quite  different  places.  He  concludes  that  this  mineral  does  not  owe  its 
origin  to  a  twin-like  formation  of  parts  of  lower  symmetry,  but  is  regu- 
lar, and  produces  simple  individuals;  and  the  optical  properties,  appar- 
ently in  sharp  contradiction  to  this,  are  really  due  to  tensions  produced 
in  growth.  These  divide  the  crystal  into  parts  of  different  tension  of 
which  the  stronger  sometimes  suppress  the  weaker  for  certain  tempera- 
tures and  positions  of  the  crystal.  Analcime  shows  similar  properties. 
{Naturej  June,  1881,  xxiv,  112.) 

Gassani  has  devised  a  neat  optical  illusion  produced  with  mirrors. 
An  observer  stands  opposite  a  concave  mirror  supported  at  a  slight 
slant,  at  a  distance  greater  than  the  radius  of  curvature,  and  receiving 
no  other  light  than  that  reflected  from  his  face,  which  is  illuminated  by 
a  dark  lantern.  A  small  plane  mirror  is  placed  in  a  position  nearer  the 
concave  mirror  than  the  observer  and  sloping  in  the  opposite  direction, 
concealed  firom  his  view.  On  looking  obliquely  upward  the  observer 
seems  to  see  a  plane  mirror  larger  than  the  other,  with  his  direct  image 
in  it.  The  illusion  is  more  complete  if  the  mirror  has  an  ornamented 
firame.    {Nature,  February,  1881,  xxiii,  372.) 

Montigny  has  proposed  a  method  for  measuring  the  index  of  refrac- 
tion of  liquids,  founded  upon  the  apparent  displacement  which  the  image 
of  a  body  immersed  in  a  transparent  liquid  undergoes  when  the  light- 
rays  reaching  the  eye  issue  oblique  to  the  horizontal  sur&ce  of  the 

liquid.    (Bull.  Acad.  Blelege,  II,  xviii, ;  J.  Phya.,  January,  1881, 

X,  50.) 

Hurion  has  suggested  an  apparatus  for  simplifying  the  method  of 
determining  indices  of  refraction  by  means  of  Talbot^s  fringes,  proposed 
by  Mascart.  Its  object  is  to  vary  the  level  of  liquid  in  one  of  two  com- 
partments, so  as  to  displace  the  fringes  by  a  known  value.  The  displace- 
ment and  change  of  thickness  being  known,  the  index  is  easily  calcu- 
lated.   (J.  Phya.y  April,  1881,  x,  164.) 

Damien  has  measured  the  index  of  refraction  of  water  when  in  a  state 
of  surfusion,  by  the  ordinary  method,  with  the  prism.  The  three  hydro* 
gen  lines  were  measured.    From  the  figures  obtained  he  concludes  that 
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the  index  of  refiraction  of  water  continues  to  increase  below  zero,  though 
the  density  diminishes.    {J.  Phy8.y  May,  1881,  x,  198.) 

Long  has  determined  the  indices  of  refraction  of  eighteen  compound 
ethers  of  the  GnHsnOs  series,  at  various  temperatures,  from  18^  to  25o 
C.    As  a  mean,  the  increase  of  the  index  for  1^  0.  is  .00045.    From  the 

W-— 1 

results,  he  calculates  the  specific  refiraetive  energy  — -^ —  and  the  mole- 
cular refractive  energy  M  (  ^^^  )•  Comparing  together  the  opti- 
cal constants  of  the  butyrates  and  isobutyrates,  it  is  found  that  they  are 
lower  in  every  case  in  the  iso-compounds  than  the  normals.  The  change 
in  molecular  refiraction  for  OH2  is  found  to  be,  as  a  mean,  7.69.  From 
this  the  atomic  refraction  of  oxygen  is  obtained,  5.77.  {Am.  J.  8oi.j 
April,  1881,  m,  xxi,  279.) 

Dufet  has  studied  the  variation  which  takes  place  in  the  indices  of 
refraction  of  gypsum  with  temperature,  and  finds  that  the  three  princi- 
Xml  indices  diminish  as  the  temperature  increases  by  quantities  relatively 
considerable,  but  very  unequal,  compared  with  each  other.  {J.  Phys.^ 
December,  1881,  x,  513.) 

Gladstone  has  communicated  to  the  Royal  Society  a  paper  on  the  re- 
fraction equivalents  of  carbon,  hydrogen,  oxygen,  and  nitrogen  in  organic 
eompounds.    The  refraction  equivalent  of  carbon,  when  each  of  its  four 
bonds  is  satisfied  by  some  other  element,  does  not  exceed  5 ;  when  one 
bond  is  satisfied  by  carbon  and  the  others  by  other  elements,  the  value 
is  5;  when  three  bonds  are  satisfied  by  carbon,  as  in  benzene,  the  value 
is  6.0  or  6.1 ;  and,  finally,  when  all  four  of  its  bonds  are  satisfied  by  car- 
bon atoms  having  the  value  6,  the  carbon  atom  has  its  highest  equiva- 
lent, 8.8.    Hydrogen  has  only  one  refiraction  equivalent,  1.3.    Oxygen 
has  two — 3.4  where  it  is  doubly  united  to  a  single  atom,  but  2J6  where  it 
joins  two  other  atoms.    Nitrogen  also  has  two  values,  4.1  in  the  cyan- 
ides, and  5.1  in  organic  bases  and  amides.    (Naiurej  February,  1881, 
xxiii,  379.) 

Crova  has  made  a  study  of  the  aberrations  produced  by  piisms,  and 
of  their  influence  upon  spectroscopic  observations.  In  the  first  portion 
he  discusses  the  conditions  necessary  to  obtain  a  pure  spectrum  with  a 
minimum  of  curvature  in  its  lines.  He  recommends :  1st,  a  short  slit 
ftnd  short  prism ;  and,  2d,  a  collimator  of  small  diameter  and  of  long 
focQs  to  increase  the  sharpness  of  the  lines,  and  a  telescope  also  of  long 
focQs  to  increase  the  magnification.  The  second  part  considers  the  cy- 
lindrical aberration  of  prisms,  and  the  third  the  influence  of  the  elliptical 
polarization  introduced  by  reflecting  prisms,  and  its  correction.  (Ann. 
^*m.  Phya.,  April,  1881,  V,  xxii,  513.) 

Anderson  has  contrived  an  apparatus  called  a  prismatic  optometer, 
the  object  of  which  is  to  find  experimentally  the  amount  of  prismatic 
power  and  the  distance  of  the  center  of  the  lenses  which  are  required 

• 

^  any  individual  case  to  so  bend  the  pencils  of  rays  coming  to  the  eyes 
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that  they  appear  to  diverge  from  a  point  corresponding  to  the  new  focal 
distance  of  the  eyes  provided  with  the  spectacles.  {Katurej  October, 
1881,  xxiv,  618.) 

Gkuiel  has  described  a  lens  of  variable  focus  contxived  by  Dr.  Gosco, 
for  illastrating  accommodation  in  the  eye  by  a  variation  of  the  cnrvatore 
of  the  crystalline  lens.  A  metallic  dram  has  its  ends  closed  by  plates  of 
glass  uniform  in  thickness.  A  rubber  tube  communicates  with  the  in- 
terior at  one  end  and  has  an  elastic  bag  at  the  other.  GQie  whole  being 
filled  with  water,  positive  or  negative  pressure  produces  at  will  a  convex 
or  a  concave  lens.    {J.  Phys.j  February,  1881,  z,  76.) 

Orova  has  suggested  the  use  of  a  pair  of  lenses  one  plano-concave  and 
the  other  plano-convex,  of  the  same  focus,  placed  in  the  path  of  the  rays 
aud  separable  from  each  other  by  a  rack- work,  for  the  purpose  of  varying 
the  magnitude  of  an  image  on  the  screen,  when  the  distance  between 
this  and  the  lantern  is  fixed.    {J.  Phya.j  April,  1881,  x,  158.) 

Pickering,  in  a  paper  read  before  the  American  Academy,  has  sug- 
gested the  mounting  of  a  large  telescope  horizontally,  at  right  angles  to 
the  meridian,  with  a  plane  reflector  inclined  45^  to  its  axis,  in  front  of 
it.  He  discusses  the  possibility  of  this  arrangement,  and  x>oints  out  the 
large  number  of  advantages  it  would  have  in  sweeping  for  new  objects,  in 
obtaining  measures  of  position,  in  spectroscopy,  and  in  photometry. 
{Pro€.  Am.  Aoad.y  April,  1^1,  p.  364.) 

3.  Dispersion  and  color, 

Tbollon  has  investigated  mathematically  the  passage  of  light  through 
a  prism,  and  deduces  from  his  equations  the  proposition  that  for  every 
prism  there  is  an  angle  of  minimum  resolving  power.  Further  examina- 
tion shows  that  for  a  certain  incidence  there  will  be  a  minimum  of  reso- 
lution, i,  e.j  an  incidence  at  which  the  lines  are  least  well  defined,  and  that 
at  another  incidence  there  will  be  a  minimum  of  dispersion;  these  two 
incidences  being  symmetrically  related  to  the  angle  of  incidence  corre- 
sponding to  minimum  deviation.  A  means  of  verifying  these  conclu- 
sions experimentally  is  given.    {Nature,  February,  1881,  xxiii,  397.) 

Lippich  has  examined  the  question  whether  it  is  more  advantageous 
to  increase  the  dispersion  or  to  increase  the  magnifying  power  of  the 
telescopes  of  a  spectroscope.  He  concludes  that  it  is  better  to  increase 
the  dispersion  only  when  the  number  of  prisms  does  not  exceed  four  or 
Ore,  His  spectroscope  of  two  flint  prisms,  the  light  passing  twice 
through  them,  with  a  telescope  magnifying  from  50  to  70  times,  excels 
another  instrument  having  28  flint  prisms,  with  a  telescope  magnifying 
10  times.    {Am.  J,  Sci.,  November,  1881,  III,  xxii,  397.) 

Mendenhall  has  determined  the  coefficient  of  expansion  of  one  of 
Butherfurd's  speculum  metal  gratings  by  means  of  spectrum  measure- 
ments. The  grating  was  ruled  with  8648  lines  to  the  inch,  and  the  wave- 
length of  the  line  measured  was  5913,  an  iron  line.    The  range  of  tem« 
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peratare  varied  from  5^  to  16<>  C,  and  the  result  of  twenty  measurements 
gave  for  the  difference  in  the  angle  of  deviation  5.66^' dL  0.13.  From 
this  the  value  0.0000202  was  obtained  as  the  coefficient  of  expansion  of 
the  grating.    {Am.  J.  8oi.j  March,  1881,  ILL,  xxi,  230.) 

Orookes  has  communicated  a  paper  to  the  Boyal  Society  on  discon- 
tinuous phosphorescent  sx)ectra  in  high  vacua,  in  which  he  gives  the 
results  of  spectroscopic  examination  of  the  light  from  substances  which 
have  been  made  to  emit  light  in  the  highly  exhausted  space  with- 
inhis  tubes.  Precipitated  pure  alumina  phosphoresces  of  a  rich  crimson, 
which  gives  the  same  spectrum  as  that  given  by  ruby,  containing  a 
brilliant  and  sharp  red  line  of  wave-length  689.  5  millionths  of  a  milli- 
meter. The  same  effect  is  produced  by  sunlight.  Ignited  aluminum 
acetate  gave  a  green,  corundum  a  pink,  sapphire  alternate  red  and  green 
bands,  spinel  red,  spodumene  golden  yellow,  glucina  blue,  zirconia  pale 
bluish-green,  erbia,  yellowish,  magnesia  pink,  barium  hydrate  orange- 
yellow,  strontium  hydrate  deep-blue,  lime  orange-yellow,  calcite  straw- 
yellow,  diamond  pale  yellowish-green.  Certain  anomalous  results  ob- 
tained in  this  way  lead  the  author  to  believe  that  he  has  here  to  deal 
with  several  new  elements.    {Nature,  May,  1881,  xxiv,  89.) 

Liveing  and  Dewar  have  continued  their  researches  upon  the  reversal 
of  the  lines  of  metallic  vapors,  and  have  now  given  their  results  upon 
iron,  titanium,  chromium,  and  aluminum.  Of  iron  lines  136  were  reversed, 
29  titanium  lines,  16  chromium  lines,  and  2  of  aluminum.  Most  if,  not 
all  of  the  strong  lines  of  the  three  metals  first  named  may  be  reversed 
by  proper  management  of  the  atmosphere  and  supply  of  metal  in  the 
crucible  Fragments  of  magnesium  dropped  into  the  crucible  aid  the 
leversaL  In  this  way  the  reversal  of  the  strong  iron  Hues  about  the 
solar  lines  L  and  M,  four  strong  lines  below  N,  the  line  O,  all  the  strong 
lines  from  Si  to  CT,  inclusive,  and  two  strong  groups  still  more  refrangi- 
ble, was  accomplished.    {Nature,  June,  1881,  xxiv,  206.) 

Huggins  has  photographed  the  spectrum  of  the  hydrogen  flame  burn- 
ing in  air.  Though  so  feeble,  yet  its  spectrum  shows  a  group  of  lines 
in  the  ultra-violet,  limited  on  the  more  refrangible  side  by  a  pair  of 
Btong  lines  of  wave-length  3062  and  3068,  and  on  the  less  refrangible 
two  less  strong  lines  of  wave  length  3080  and  3090.  Beyond  this  the 
spectrum  continues  by  nearly  equidistant  pairs  of  lines,  among  which 
are  two  of  wave-length  3167  and  3171,  up  to  wave-length  3290.  Thia 
entire  group  the  author  regards  as  due  to  the  vapor  of  water.  It  is 
eqnally  observed  when  the  flame  is  surrounded  with  oxygen  or  air.  {Ann. 
Chim.  Phys.,  July,  1881,  V,  xxiii,  372 ;  Proc.  Roy.  8oo.,  1880,  xxx,  676 ;  J. 
P*y«.,  February,  1881,  x,  84.) 

Liveing  and  Dewar  have  confirmed  the  above  supposition  of  Huggins. 
The  spectrum  is  not  only  obtained  when  hydrogen  and  hydrocarbons 
W  burned  in  oxygen,  but  also  when  non-hydrogenous  gases  are  burned,, 
if  they  are  moist  On  drying  the  gases  carefully  this  spectrum  disap- 
pears.   {Proe.  Boy.  Soo.,  xxx,  680;  J.  Phy8.j  February,  1881,  x,  85.) 
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The  same  authors  have  pablished  their  investigations  on  the  spectnu 
of  magnesiam  and  magnesium-hydrogen  previously  observed  by  then 
{NaturCy  June,  1881,  xxiv,  118.) 

Fievez  ha^  investigated  the  magnesium  lines  in  the  spectrum  of  th 
sun,  with  a  view  to  ascertain  to  what  their  variation  is  due.  The  con 
elusion  is  that  the  unequal  reversal  of  the  magnesium  lines  is  caused  b; 
a  difference  in  the  intensity  of  the  lines  themselves,  and  not  by  an; 
particular  condition  of  the  metal.  (Ann.  Ohim.  Phys.y  July,  1881,  "V 
xziu,  366.) 

Huntington  has  examined  the  spectrum  of  arsenic,  using  to  produe 
it  a  PlUcker  tube,  having  one  of  its  electrodes  hollow  and  containing  th 
arsenic.  The  wave-lengths  were  determined  from  Angstrom's  scale  b; 
comparing  the  lines  with  those  of  the  sun,  hydrogen,  lithium,  sodiun 
thallium,  and  strontium  spectra.  Twenty -three  lines  were  thus  con 
pared,  the  bright  and  characteristic  ones  having  wave-lengths  of  6023 
6013,  5813, 5653, 5563,  5498, 5340  (the  thallium  Une),  5103, 4623,  and 4693 
{Am.  J.  Soi.j  September,  1881,  V,  xxii,  214.) 

Hartley  has  published  a  paper  on  the  relation  between  the  molecula 
structure  of  carbon  compounds  and  their  absorption  spectra.  The  evi 
dence  obtained  is  in  favor  of  the  view  that  the  selective  absorption  ei 
hibited  by  aromatic  compounds  depends  on  the  vibrations  of  the  cai 
bon  atoms  within  the  molecule,  but  that  those  atomic  vibrations  ar 
dependent  upon  the  nature  of  the  molecular  vibrations  themselves,  an( 
are  probably  to  be  regarded  as  harmonics  of  these  fundamental  vibn 
tions.    (J.  Ohem.  8oe.j  April,  1881,^  xxxix,  153.) 

J.  W.  Draper  has  obtained  what  he  calls  a  phosphorograph  of  th 
solar  spectrum,  and  has  compared  it  with  a  photograph  of  the  sam 
spectrum,  as  illustrating  the  antagonistic  action  of  rays  of  higher  8 
compared  with  those  of  lower  refrangibility.  A  photograph  taken  o 
silver  iodide,  in  presence  of  a  weak  extraneous  light,  shows  three  n 
gions:  (1)  a  blackened  one  extending  from  the  boundary  of  the  bk 
and  green  to  a  little  beyond  the  violet;  (2)  a  region  in  the  other  dire 
tion  to  the  inferior  theoretical  limit  of  the  spectrum  where  the  action  < 
the  daylight  has  been  altogether  arrested;  and  (3)  a  similar  proteotc 
region  beyond  the  violet.  In  a  phosphorograph,  taken  on  luminoi 
paint,  there  is  annexed  to  the  shining  region  a  region  of  blacknes 
broken  below  the  red  by  a  laminous  rectangle  arising  from  the  ooale 
cence  of  the  bands  ^,  Py  ft  discovered  by  the  author  in  1842.  If,  noi 
a  gelatin  sensitive  plate  be  laid  on  the  shining  blue  phosphoresce] 
surface,  it  is  powerfully  affected,  and  the  constituent  lines  of  the  infir 
red  bright  rectangle  are  instantly  recognized  in  the  gelatin  plate.  Tl 
paper  deals  also  with  the  extinction  of  phosphorescence  by  red  ligl 
and  with  the  infra-red  bands  in  the  sun-spectrum.  (Am.  J.  8oi.y  Marc 
1881,  V,  xxi,  171.) 

Gomu  has  studied  the  effect  of  atmospheric  absorption  upon  the  iiltn 
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Tiolet  spectram  by  means  of  observations  made  at  different  altitudes. 
He  concludes  that  if  the  absorption  of  the  ultra- violet  rays  was  due  ex- 
clusively to  the  action  of  the  vapor  of  water  distributed  with  the  altitude 
according  to  the  law  which  experiment  indicates,  the  increase  of  visibil- 
ity of  the  ultra-violet  solar  spectrum  would  be  a  unit  (millionth  of  a 
millimeter)  on  the  scale  of  wave-lengths  for  every  increase  of  286.9 
meters.  Direct  observation  having  given  three  times  this  value,  that 
is,  a  unit  for  868.2  meters  of  ascent,  the  theory  must  be  rejected  that 
vapor  of  water  is  the  exclusive  cause  of  the  absorption  of  the  ultra-violet 
rays.    {J.  Phys.y  January,  1881,  x,  5.) 

Bayleigh  has  communicated  to  the  British  Association  some  experi. 
menta  which  he  has  made  on  color,  principally  physiological.  After  the 
<^n8tmction  of  a  new  instrumenjb  for  the  examination  of  compound  colors, 
lie  discovered  an  interesting  peculiarity  of  color-vision  entirely  distinct 
from  color-blindness.  The  red  and  green  mixture,  which  to  his  eyes 
and  to  those  of  most  people  matches  perfectly  the  homogeneous  yellow 
of  the  line  D,  appeared  to  his  three  brothers-in-law  hopelessly  too  red, 
almost  as  red  as  sealing-wax.  The  proportion  of  red  had  to  be  greatly 
diminished  to  suit  their  eyes,  until  to  normal  sight  the  color  was  a  fair 
green  with  scarcely  any  approach  to  yellow.  {Nature^  November,  1881, 
XXV,  64.) 

Dubois  has  suggested  an  experiment  complementary  to  that  of  throw- 
ing a  green  image  and  a  red  one  on  a  screen,  superposed  for  the  purpose 
of  making  white.    He  takes  a  piece  of  red.  glass  and  a  similar  piec« 
of  green,  pure  and  well-selected  colors.     These  are  placed  together 
in  a  frame  so  that  one  overlaps  the  other  by  one-half  its  length.    There 
are  then  four  quadrants :  one  white,  where  there  is  nothing,  one  red 
one  green,  and  the  fourth  black,  where  the  overlapping  occurs.    (J". 
PAy«.,  October,  1881,  x,  448.) 

Lecher,  using  a  thermo-electric  apparatus  in  connection  with  a  pyr- 
heliometer,  has  arrived  at  the  conclusion  that  the  amount  of  carbonic 
dcid  which  has  been  proved  to  exist  in  the  air  is  sufQcient  to  cause  the 
absorption  which  has  generally  been  attributed  to  aqueous  vapor  alone. 
He  believes  his  method  is  preferable  to  the  ordinary  chemical  ones  for 
<Jetermining  the  amount  of  this  gas  in  the  air.  {Wied.  Ann.j  1881  j  II, 
^i,  466;  Am.  J.  8ci.^  May,  1881,  III,  xxi,  401.) 

4.  Interference  and  polarization. 

XK>mmel  has  described  some  simple  experiments  in  interference,  which 

*^oid  the  objections  made  to  the  mirrors  of  Fresnel.    The  surface  of  a 

plane  black  mirror  is  covered  with  India  ink,  with  the  exception  of  two 

^^^Jids  6  millimeters  wide,  and  15  millimeters  apart.    If  a  solar  beam 

from  a  slit  falls  on  the  mirror  at  an  incidence  of  85°  to  88°,  the  image 

'^^ceived  on  the  screen  is  channeled  with  interference  bands.    The  same 

t^nlt  may  be  obtained,  of  course,  with  two  rectangular  mirrors  a  centi- 

8.  Mis.  109 ^24 
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meter  wide,  if  they  are  placed  exactly  in  the  same  plane;  bat  the  ad 
jostment  is  difficult.  If,  however,  there  is  placed  behind  the  nanoi 
black  mirror  a  second  silvered  mirror  perpendicular  to  the  first  one 
then  the  phenomena  appear,  the  image  of  the  first  in  the  silver  mirro 
answering  for  a  second  black  mirror.  By  covering  the  surfoce  of  i 
black  mirror  with  lines  of  India  ink,  the  spaces  being  equal  in  width  t 
the  lines,  l^eautiful  grating  spectra  are  obtained  by  a  suitable  incidence 
{Carl  iecp.,  xvij  454;  J.  Phys.y  March,  1881,  x,  129.) 

Fuchs  has  described  a  new  interference  photometer,  in  which  no  i)olai 
ization  of  the  rays  at  right  angles  is  required.  It  consists  simply  of  tw< 
similar  isoceles  glass  prisms  joined  by  their  basal  surfaces,  which  indosi 
an  air-layer  variable  in  thickness  by  pressure.  A  diaphragm  reache 
out  in  prolongation  of  the  surface  of  junction.  The  observer  look 
obliquely  toward  this  surface,  and  sees  one  illuminated  surface  directly 
through  the  double  prism,  the  other  by  refiection  at  the  air  layer.  Oni 
source  of  light  is  fixed  and  the  other  is  displaced  till  the  interfereno 
bands  disappear.  ( Wicd.  Ann.j  II,  xi,  465 ;  J.  Phys.y  March,  1881,  x,  127 
Nature^  January,  1881,  xxiii,  278.) 

G.  S.  Peirce  has  communicated  a  note  on  the  width  of  the  rulings  on  thi 
closest-ruled  diffraction-plates  made  on  Mr.  Butherfurd's  engine.  H< 
finds  that  these  plates  have  a  mean  width  of  ruling  varying  in  differen 
specimens  from  68078  to  68082  lines  to  the  decimeter,  at  70^  F.  A  lin< 
in  the  solar  spectrum  has  been  selected  for  the  measurement  of  wave 
length  whose  minimum  deviation  with  one  of  the  above  plates  in  th< 
spectrum  of  the  second  order  is  45°  01'  56''.  The  author  suggests  thi 
line  as  a  standard  of  reference,  since  it  is  possible  to  deduce  from  thi 
minimum  deviation  of  this  line  produced  by  a  given  plate  the  mean  widtl 
of  the  rulings  on  it;  and  consequently  the  wave-length  of  any  othe 
line  whose  deviation  has  been  measured  with  it.  Peirce  finds  the  wave 
length  of  this  line  to  be  5624825;  Ingstrom  gives  it  562336.  {Natwrt 
July,  1881,  xxiv,  262.) 

Cornu  has  constructed  a  polarizing  prism  made  of  a  single  film  of  Ice 
land  spar,  fixed  with  Canada  balsam  between  two  fiint-glass  prisms 
The  polarization  is  far  from  perfect,  however,  and  the  field  is  very  nai 
row,  so  that  the  instrument,  though  of  interest  from  a  theoretical  poin 
of  view,  is  of  little  or  no  practical  value.  {Nature^  September,  1881 
xxiv,  504.) 

Glan  has  devised  a  new  polarizing  prism,  in  which  the  total  reflection 
takes  place  on  air,  as  in  the  Foucault  prism ;  but  the  face  of  the  prise 
is  perpendicular  to  the  incident  beam  and  the  axis  of  the  spar  is  parallc 
to  the  diagonal  section  between  the  two  halyes  of  the  prism.  To  trane 
mit  a  luminous  beam  of  section  unity  the  length  required  in  the  nei 
prism  is  1.141,  that  of  the  Foucault  being  1.228,  and  that  of  the  ^icc 
3.281.  The  maximum  angle  of  the  polarized  bundle  is  7^  W ;  hence  th 
rays  must  be  made  parallel  by  a  collimator.  {Carl.  Rep.y  xvi,  670;  J 
PAy«.,  April,  1881,  x,  175.) 
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!l/ommel  has  described  a  new  polarizing  apparatus,  in  which  two  plates 
mi^^esiam  platinocyanide,  cat  perpendicalarly  to  the  optic  axis,  are 
as  polarizer  and  analyzer,  as  in  the  toarmaline  pincettes.  In  the 
-aormaliney  however,  the  ordinary  ray  is  the  one  that  is  absorbed,  while 
se  it  is  the  extraordinary  ray;  hence  the  tourmaline  is  cut  parallel  to 
optic  axis  and  the  platinocyanide  perpendicular  to  it  The  new  ap- 
>^fcxata8  transmits  ablue  light,  which,  when  the  angle  of  incidence  exceeds 
H^^-^  is  perfectly  polarized  in  the  plane  of  incidence.  ( Wied.  Ann,y  1881, 
a:^  xiii,  347;  JSTatwra,  July,  1881,  xxiv,  204.) 

IBertin  has  improved  the  tourmaline  pincette  by  applying  to  it  a  part 

oC  tihe  lenses  of  a  polarizing  microscoi)e.    The  ordinary  instrument  can 

used  with  only  a  limited  number  of  crystals,  by  reason  of  the  small- 

of  its  field;  but  the  new  one  shows  well  the  fringes  only  2  milli- 

la^iters  in  diameter  and  }  millimeter  in  thickness.    All  uniaxial  crystals 

gi^v^e  fringes  in  it,  and  biaxial  crystals  can  be  observed  when,  as  in  the 

cokCM  of  calamine,  their  axes  are  75^  2(y  apart     {J.  Phys.y  March,  1881, 

X,  116.) 

TVhitwell  has  described  a  simple  polarization  experiment.    If  a  plate 

oC  loe  be  broken  off  and  held  between  the  sky  and  »  pool  of  water  its 

reflected  image  will  show  color.    The  incident  rays  should  come  from 

the  sky,  about  9<P  from  the  sun,  and  reflection  should  take  place  at  the 

polanzing  angle  for  water.    {Nature^  January,  1881,  xxiii,  268.) 

Sorrensen  has  also  observed  some  polarization  phenomena  with  ice 
and  water.  The  ice  on  a  window  pane  had  melted  and  the  water  formed 
&  pool  at  the  bottom,  in  which  various  bright  and  beautiful  colors  ap- 
peared. On  examination  they  proved  to  be  the  grotesque  images  of  the 
ftost-flowers  on  the  pane  reflected  in  the  water.  The  daylight  itself 
▼as  strongly  polarized,  which  was  attributed  to  the  presence  of  a  light 
laist  of  ice  particles  reflecting  the  sunlight.  The  temperature  of  the 
external  air  was  about  12o'.    (Naturej  March,  1881,  xxiii,  442.) 

Henri  Becquerel  has  investigated  elaborately  the  rotatory  polariza- 
tion of  gases.    He  concludes  (1)  that  the  plane  of  polarization  is  rotated 
ill  gases  under  magnetic  influence;  (2)  that  the  rotation  is  inversely  as 
^e  square  of  the  wave-length  of  the  light  used ;  (3)  that  the  rotatory 
power  can  be  compared  to  liquid  carbon  disulphide,  and  so  to  other 
Uqnids  and  gases,  and  (4)  that  oxygen  shows  anomalies,  connected 
^bably  with  its  magnetic  properties.    {Ann.  Chim.  Phya.y  November, 
880,  V.xxi,  289;  Am.  J.  Sci.j  February,  1881,  III,  xxi,  139.) 
Beoquerel  has  since  extended  the  above  results,  and  now  shows  that 
'^  the  earth's  magnetism  is  strong  enough  to  rotate  the  polarized  ray. 
)  finds  that  the  rays  D  traversing  horizontally  a  column  of  carbon 
alphide  one  meter  long  undergo  at  the  temperature  (P  C,  and  at 
fis,  a  magnetic  rotation  of  0.8697'.    (C.  JR.,  September,  1881,  xciii,  p. 
;  Am.  J.  8ci.,  December,  1881,  III,  xxii,  484.) 
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ELEOTBIOITY. 

1.  Magnetism. 

Bowlaod  has  published  a  series  of  important  papers  on  the  genen 
equations  of  electro-magnetic  action  with  application  to  a  new  theoiy  < 
magnetic  attractions,  and  to  the  theory  of  the  magnetic  rotation  of  tl 
plane  of  polarization  of  light,  in  which  is  contained  the  mathematical  coi 
sideration  of  that  action  of  magnetism  on  electric  currents  recently  di 
covered  by  Mr.  Hall,  proving  that  if  Maxwell's  theory  of  light  be  true,  tl 
new  action  will  explain  the  magnetic  rotation  of  the  plane  of  i)oIarizatip 
The  new  theory  of  magnetism  supposes  the  magnetic  field  to  consist 
a  perfect  fluid  whose  velocity  at  any  point  is  represents  in  magnituc 
and  direction  by  the  magnetic  vector-potential  at  the  point  The  vorti 
lines  in  this  fluid  are  the  lines  of  magnetic  induction,  and  the  velocii 
of  angular  rotation  is  proportional  to  the  magnitude  of  the  magnet 
force.  As  4  TT  times  the  electric  current  is  related  to  magnetic  induction : 
the  same  way  as  magnetic  induction  to  the  vector-potential,  Bowlai 
considers  that  an  electric  current  consists,  as  it  were,  of  vortices  of  vc 
tices ;  ♦.  e.,  that  certain  irregular  distribution  of  the  vortices  constitut 
currents.  {Am,  J.  Math.,  ii,  334;  iii,  89.  See  also  Mature,  June,  188 
xxiv,  204.) 

Trowbridge  has  made  experiments  to  determine  the  effect  of  gre 
cold  upon  the  magnetism  of  steel,  showing  that  very  low  temperatur 
exercise  a  far  greater  influence  on  the  magnetic  condition  than  h; 
hitherto  been  noticed.  Wiedemann  has  stated  that  a  steel  bar  magnc 
ized  at  6°  or  8°  C,  lost  only  4  per  cent,  on  being  cooled  to  — ^25^  j  but  tl 
author  finds  that  a  bar  magnetized  at  20^  0.  loses  at  — 60^  66  per  cent 
its  magnetism.    {Am.  J.  Sci.j  April,  1881,  III,  xxi,  316.) 

Pictet  has  examined  a  number  of  steels  with  reference  to  their  ma 
netic  power.  He  finds  that  this  quality  depends  on  the  presence  of  a 
bon  and  on  their  state  of  aggregation.  One  of  the  two  steels  giving  tl 
best  results  had  J  of  a  per  cent,  of  carbon;  while  samples  having  1^ 
1 J  were  inferior.  German  steel  made  for  springs,  though  of  poor  qualit 
made  a  good  magnet.  It  had  little  homogenity,  and  consisted  of  an  i 
timate  mixture  of  iron  and  iron  cemented  with  a  small  proportion 
carbon.    {J^aturey  September,  1881,  xix,  521.) 

Sir  William  Thomson  has  taken  advantage  of  the  fact  that  the  ms 
netism  of'steel  changes  with  the  temperature  becoming  weaker  wh 
warmed  and  recovering  its  strength  on  cooling,  to  construct  what 
calls  a  thermo-magnetic  thermoscope.  Two  thin  wires  of  hard  ste 
each  one  centimeter  long,  arranged  so  as  to  form  a  nearly  astatic  coup 
place  themselves  at  right  angles  to  the  magnetic  meridian.  Two  otj 
magnets  of  twice  the  size,  placed  one  on  each  side  of  the  astatic  coup 
act  as  defiectors.  They  are  laid  in  a  line  nearly  along  the  meridian,  wi 
their  similar  poles  facing  each  other,  and  about  two  centimeters  apa 
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Wlicn  the  temperature  of  either  of  these  deflectors  changes,  the  little 
asta^tio  pair  turns  through  an  angle,  which,  when  small,  is  directly 
proportional  to  the  temi)erature-differeuce.  The  deflections  are  read 
by  Sk  mirror  and  lampstand,  as  usual.  {Nature^  February,  1881,  xxiii, 
372.) 

2.  Electromotars. 

Thomsen  has  experimented  to  determine  whether  the  total  quantity 

of  beat  which  comes  fix>m  the  chemical  reaction  in  a  battery  with  two 

liquids  corresponds  wholly  or  only  in  part  to  the  total  heat  set  free  in  the 

ciTcait    The  quantities  of  heat  evolved  in  the  chemical  reactions  in  the 

Daniell  cell  he  had  previously  determined  to  be  50130  heat-units.    He 

now  finds  that  the  total  quantity  of  heat  evolved  in  the  circuit  during 

the  decomposition  of  one  equivalent  of  copper  sulphate  is  50292  units,  a 

diffetence  of  only  0.3  per  cent.   For  other  batteries  the  results  were  the 

same  whenever  the  surface  of  the  negative  electrode  was  not  changed 

by  the  electrolysis.    He  concludes,  therefore,  that  the  whole  of  the 

chemical  energy  is  employed  in  the  production  of  electricity.    ( Wied. 

Ann.^  II,  xi,  246;  J.  Phy8,y  November,  1881,  x.  602;  Am.  J.  Sci.j  January, 

•  1881,  m,  xxi,  74.) 

Kalischer  has  confirmed  the  observations  of  Adams  and  Day,  that 
light  may  in  certain  cases  set  up  in  selenium  cells  a  photo-electromo- 
tive force,  the  cell  thus  becoming  its  own  battery.  (Naturej  October ^ 
1881,  xxiv,  693.) 

Seynier  has  proposed  a  new  form  of  battery,  in  which  the  zinc  is  im- 
mersed in  a  solution  of  sodium  hydrate  and  the  copper  in  a  solution  of 
<^pper  sulphate.  The  resistance  of  the  battery  is  lessened :  1st,  by 
^ding  to  the  solutions  suitable  neutral  salts;  and,  2d,  by  placing  the 
2tiic  with  its  solution  in  a  i)orous  cup  made  of  parchment  paper  without 
Yearns.  The  electromotive  force  of  the  battery  varies  from  1.3  to  1.5 
^olts,  and  the  resistance  of  a  cell  2  decimeters  high  and  of  a  capacity 
«tf  3  liters  is  0.076  ohm.    {J.  Phys.^  April,  1881,  x,  160.) 

The  polarization  of  solids  in  contact  with  liquids  ha«  received  a  large 
^luire  of  attention.  Helmholtz  has  published  a  paper  on  the  currents 
Produced  by  the  motion  of  electrodes  of  polarized  platinum.  ( Wied. 
-4.fm.  xi,  737;  J.  Phys.^  July,  1881,  x,  320.)  Blondlot  has  made  an  ex- 
I^eximental  research  on  the  capacity  of  voltaic  polarization.  (J.  Phys.j 
July,  August,  1881,  x,  277,  333.)  Bartoli  has  sought  to  detenuine  the 
electromotive  force  of  polarization  produced  by  the  passage  of  a  known 
^^irent  in  a  given  electrolyte  with  given  electrodes  during  a  very 
^ort  time.  {II  Nuovo  CimentOy  III,  vii,  234;  J.  Phys.j  May,  1S81,  x. 
218.) 

This  phenomenon  of  polarization  has  culminated  in  the  production  of 

storage  batteries,  or  accumulators,  as  they  are  tt*rmed.  Sir  William  Thom  - 

Mn  has  made  several  communications  concerning  one  of  these,  devised 

^y  0.  Faure,  of  Paris.    It  is  essentially  a  Plants  battery ;  but  in  place 

I 
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of  forming  the  lead  oxide  upon  the  surface  of  the  lead  plates  themselves^ 
as  Plants  has  done,  the  two  plates  are  covered  with  a  layer  of  red  leai 
held  in  place  by  a  wrapping  of  felt.  Beynier  had  said  that  one  of  the^ 
cells  weighing  75  kilograms  could  store  up  sufficient  energy  to  yieldL  a 
horse-power  of  work  for  an  hour.  Thomson  found  the  box  of  electricity 
brought  to  him  at  Glasgow  from  Paris  by  Major  Seaver,  occupying  12 
hours  in  the  trip,  to  contain  in  the  space  of  one  cubic  foot  a  million  foK)t- 
pounds  of  energy,  thus  confirming  Beynier's  statement.  Accamnlati^TS 
weighing  three-quarters  of  a  ton  will  work  for  six  hours  from  one  cha^*^ 
doing  work  all  this  time  at  the  rate  of  one  horse-i>ower,  with  an  ec^^u* 
omy  of  90  per  cent  {Nature^  May-September,  1881,  xxiv,  68, 105,  il-ST, 
156,  433,  491.) 

Sutton  has  described  a  new  electrical  storage-battery,  in  which  he  csKses 
a  sheet  of  lead  amalgamated  and  a  sheet  of  thin  copi>er  a  little  shoE — ter. 
The  two  sheets  are  perforated  with  a  number  of  holes,  and  then  rolled 
in  a  spiral  separated  by  rubber  bands.  The  plates  are  immersed  5-:ai  a 
solution  of  copper  sulphate,  the  lead  plate  being  made  the  i)08itive  elec- 
trode of  a  suitable  source  of  electricity.  The  oxygen  set  free  on  'the 
lead  plate  produces  peroxide  there,  the  hydrogen  reduces  the  sulpta.  J^te 
and  deposits  copper  on  the  copper  plate,  the  liquid  becoming  colorl^5SS. 
During  the  discharge  of  the  battery  these  actions  are  reversed.  A  ceil  4 
inches  deep  and  4  inches  in  diameter  heated  one  inch  of  No.  28  iron  W^^^^ 
to  bright  redness  for  over  two  hours.    {NaturCj  December,  1881,xxy,  lO^*' 

Sir  William  Thomson  read  a  paper  at  the  York  meeting  of  the 'S^'^^ 
ish  Association  upon  the  proper  proportions  of  resistance  in  the  worki  ^^^1 
coils,  the  electro-magnets,  and  the  external  circuits  of  dynamo-elect^^^ 
machines.    In  this  paper  he  shows  that  in  such  a  machine  givinj 
continuous  current  the  equation  E=  ^/WE'  holds  ]  in  which  E  is  the 
slstance  of  the  external  circuit  and  B  B'  are  the  resistances  of  the  flel 
magnets  and  the  revolving  bobbins.    If  r  represent  the  ratio  of 

total  work  to  the  lost  work,  and  6=  .  the  formula  r=l+2\/e  resul^^^^^-^ 

Xv 


The  dynamo  considered  in  these  calculations  has  its  field  maintained 
a  shunt  circuit,  (j^a^t^re,  September,  1881,  xxiv,  526;  C.  £.,  Septemi 
1881,  p.  474;  Am.  J.  8ci.y  December,  1881,  xxii,  484.) 

The  Pacinnotti  electro- magnetic  machine,  constructed  in  1860  and  d^ 
scribed  in  1864,  has  become  interesting  since  the  invention  by  Gramn:^^^ 
of  his  ring  armature.    This  machine  was  exhibited  at  the  electrical  e^ 
hibition  in  Paris,  and  the  article  from  the  Italian  journal,  in  which  it 
appeared,  has  been  republished  in  several  of  the  electrical  journals.    (. 
Nuovo  CimentOy  June,  1864,  xix,  378 ;  IPElectricieny  November,  1881,  ii,  12' 
J.  Pkys.j  November,  1881,  x,  461.)    Another  machine  with  a  ring  armi 
ture  was  exhibited  in  the  Holland  section  as  having  been  made  by  Elii 
in  1842.    But  beside  the  ring  armature  in  six  sections,  and  the  commi 
tator  in  six  pieces,  there  is  no  correspondence  between  this  and 
Gramme  machine,  the  connections  being  made  quite  differently.    {VM 
tricien,  November,  1881,  ii,  125.) 
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3.  Electrical  measurements. 

Stoletow,  in  a  commauication  to  the  French  Physical  Society,  has 
described  an  apparatus  for  determining  the  ratio  of  the  electrostatic  to 
the  electromagnetic  unit  of  quantity.  It  consists  of  an  absolute  con- 
denser, consisting  of  two  metal  disks  accurately  plane,  the  upper  fur- 
nished with  a  guard-ring.  By  means  of  three  microscopes,  the  distance 
between  the  plates  can  be  accurately  measured.  This  condenser  is 
charged  by  a  battery,  and  the  discharge  current  is  compared  with  tho 
constant  current  produced  by  the  same  battery  in  a  circuit  of  known 
resistance.  In  order  not  to  require  too  large  a  battery,  a  series  of  dis- 
charges of  known  number  per  second  is  passed  through  the  galvanom-, 
eter  by  means  of  a  commutator,  thus  producing  the  effect  of  a  con- 
stant current  and  requiring  only  one  Daniell  cell.  The  first  results  with 
the  apparatus  were  satisfactory.    (J.  Phys.j  November,  1881,  x,  468.) 

Bayleigh  and  Schuster  have  employed  the  original  apparatus  used 
"by  the  British  Association  Committee,  for  the  purpose  of  redetermining 
the  value  of  the  ohm  in  absolute  measure.  They  have  obtained  the  value 
€.9893  earth-quadrants  per  second,  that  obtained  by  Bowland  being 
0.9911.  {Froc.  Boy.  Soc.y  xcii,  104, 141;  Am.  J.  8ci.j  December,  1881,  III, 
ixxi,  484.) 

fleming  has  devised  a  new  form  of  resistance  coil,  constructed  with 
a  view  to  avoid  the  leakage  due  to  condensed  moisture  on  the  paraffin 
insulating  the  electrodes,  and  at  the  same  time  to  facilitate  equalization 
of  temperature.  The  wire  is  wound  bare,  each  layer  being  separated 
from  the  others  by  strips  of  ebonite  notched  to  receive  the  turns,  and 
tlio  whole  is  inclosed  in  a  brass  box  screwed  together.  {ydturCy  June^ 
ISSl,  xxiv,  183.) 

Kohlrausch  has  simplified  the  apparatus  required  for  his  method  of 
^^asnring  resistance,  by  means  of  alternating  currents.  The  currents 
^r^ta  now  produced  by  an  induction  coil;  and,  in  place  of  an  electro- 
^ly  namometer,  the  telephone  may  be  used.  For  liquids,  large  electrodes 
^f  platinized  silver  are  employed.  {Wied.  Ann.j  II,  xi,  653;  J.  Phys.y 
Ai*ril,  1881,  X,  173.) 

fleming  has  described  a  new  form  of  resistance  balance,  adapted  for 
^^mparing  standard  coils,  and  used  by  him  for  measuring  coils  made  of 
^ires  of  different  alloys.  A  platinum  iridium  wire  i^  inch  diameter,  39 
ii^clies  long,  and  of  a  total  resistance  of  0.0512  ohm,  is  let  into  the  face 
^^  9  horizontal  disk  of  ebonite,  but  not  flush  with  the  surface ;  so  that 
^  knife-edge  of  the  same  metal  carried  on  an  arm  moving  about  the  cen- 
^©r  of  the  disk  may  be  put  in  contact  with  it.  The  edge  of  the  disk  is 
STadnated  into  1,000  parts,  and  by  a  vernier  on  the  alidade  0.1  of  a 
^vision  can  be  measured.  This  apparatus  is  used  in  a  Wheatstone's 
bridge,  two  of  the  other  resistances  being  auxiliary  coils  of  nearly  the 
^^Uie  resistance  each.  The  two  coils  to  be  compared  are  connected,  each 
^^thone  of  the  two  poles  of  the  battery,  and  each  with  one  of  the  two 
^xiiig  of  the  circular  wire.    The  galvanometer  wire  connects  the  point  of 
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UBion  of  the  first  two  coils  with  the  axis  which  carries  the  alidade.  This 
arm  is  so  placed  that  the  galvanometer  is  at  zero,  and  the  reading  ie 
noted.  The  two  coils  are  then  reversed  in  position,  and  a  second  reading 
taken.  The  di£ference  is  the  difference  in  their  resistance.  Were  it  not 
for  changes  of  temperature,  measurements  could  be  made  to  the  t^t^hf^ 
of  an  ohm.    {Phil  Mag.y  V,  ix,  109 ;  J.  Phys.y  March,  1881,  x,  135.) 

Glazebrook  has  called  attention  to  an  error  which  results  when  small 
resistances  are  measured  by  the  Wheatstone's  bridge,  due  to  thermo- 
electric forces  which  have  their  seat  at  the  x)oint  of  contact  of  the  cop- 
per and  the  platinum  of  the  apparatus.  The  result  is  that  the  resist- 
ances found  seem  to  depend  on  the  resistance  of  the  battery.  They  are 
eliminated  by  reversing  the  battery  current.  {Phil.  Mag.^  April,  1881, 
V,  xi,  201;  J.  Phy8.y  November,  1881,  x,  500.) 

Minchin  has  given  an  account  to  the  London  Physical  Society  of  his 
new  sine  electi^ometer.  It  consists  of  two  metal  plates,  in  one  of  which 
is  an  aperture  nearly  closed  by  a  metal  trap-door,  suspended  from  the 
plate  by  two  fine  platinum  wires,  and  when  the  plates  staud  vertical, 
resting  against  fine  stops.  These  plates  are  connected  to  the  poles  of 
the  cell  to  be  measured,  and  tilted  out  of  the  vertical  till  the  attraction 
of  the  whole  plate  on  the  suspended  trap  or  shutter  is  just  balanced  by 
the  weight  of  the  latter.  Then  the  electromotive  force  is  proportional 
to  the  wue  of  the  angle  of  displacement.    {Ifaturej  May,  1881,  xxi v,  95.) 

Mascart  has  modified  the  quadrant  electrometer  of  Thomson,  reducing 
materially  its  size,  and  adaptingitto  the  puipose  of  meteorological  regis- 
tration by  means  of  photography.  The  quadrants  are  kept  charged  by 
a  few  cells  of  water-battery,  and  the  water-dropping  collector,  used  to 
obtain  the  atmospheric  potential,  is  in  communication  with  the  needle, 
the  case  being  connected  with  earth.  The  same  photographic  devices 
have  been  employed  to  record  magnetic  variations,  the  horizontal  force 
being  given  by  a  biftlar  magnetometer,  the  vertical  force  by  a  magnetic 
balance,  and  the  declination  by  a  declinometer,  all  the  tracings  being 
obtained  upon  a  single  sheet  of  paper.    {J.  Phys,  June,  1881,  x,  229.) 

Bailie  has  employed  the  torsion  balance  to  measure  electromotive 
forces,  and  has  obtained  results  agreeing  well  with  those  made  by  other 
methods.    {Ann.  Chim.  Phys.y  June,  1881,  Y,  xxiii,  269.) 

Pellat  has  studied  the  discharge  of  a  condenser  by  means  of  a  tele- 
phone. With  reference  to  the  current  necessary  to  give  an  audible 
sound  in  the  telephone,  he  says:  <^ Experiment  has  shown  me  that  the 
energy  corresponding  to  a  calory,  that  is,  to  the  amount  set  free  by  a 
gram  of  water  cooled  1^  O.,  transformed  into  electricity  and  sent  through 
the  telephone,  will  produce  a  continuous  and  clearly  perceptible  sound 
for  ten  thousand  years !^^    {J.  Phya.j  August,  1881,  x,  358.) 

Edison  has  contrived  several  forma  of  an  instrument  for  measuring 
electrical  currents,  which  he  calls  a  "  webermeter.^    In  the  form  to  be 
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in  registering  the  current  for  domestic  lighting,  there  are  two  cells 
tluroagh  which  a  shunted  portion  of  the  current  flows,  in  one  several 
that  in  the  other.    In  these  cells  are  plates  of  copper  immersed 
xilphate  of  copper  solution.    These  are  weighed  every  month,  and 
the  increase  in  weight  the  quantity  of  the  current  which  has  passed 
Hixrongh  the  cell  is  given.    This,  multiplied  by  the  shunt,  gives  the 
current  in  the  house  for  the  time.    In  the  second  and  more  deli- 
form  two  copper  plates  are  suspended  in  an  electrolytic  cell  con- 
talxiJng  copper  sulphate  from  the  arms  of  a  balance.    The  apparatus  is 
pla><3ed  in  a  shunted  circuit,  say,  of  ttsW*    ^J  the  action  of  the  current 
cop  jper  is  dissolve<l  off  one  plate  and  deposited  on  the  other.    The  heavier 
on^  Mis  to  a  certain  point,  then  automatically  reverses  the  current. 
Tlx^  other  side  now  becomes  heavier  and  goes  down,  and  the  current  is 
a^^bln  reversed.    The  beam  thus  oscillates,  and  its  oscillations  are  reg- 
istoiTed  on  a  dial.    By  properly  acyusting  its  parts  each  tip  may  be 
marde  to  corresi)ond  with  a  definite  quantity  of  current.    By  combining 
til©  delicacy  of  the  mirror  method  with  a  delicately  constructed  weber- 
niol^r,  Edison  has  been  able  to  measure  in  one  minute  a  current  so 
sliglit  thr.t  it  would  deposit  only  ten  milligrams  of  copper  in  the  course 
of  a,  century.    {Cat.  Gen.  Off.^  Paris  Exh.y  162;  Nature^  July,  1881,  xxiv, 
294=.) 

Srackett  has  described  a  new  form  of  galvanometer  for  powerful  cur- 
^^n te,  based  on  the  tangent-galvanometer  principle.  Two  rings  of  cop. 
P^r  or  brass  are  turned  so  that  the  one  passes  within  the  other.  They 
are  then  both  cut  on  one  side,  the  smaller  placed  within  the  larger,  one 
^f  tlieends  of  each  united  firmly  by  a  metal  plate,  and  pieces  of  vulcanite 
puti  between  the  rings  to  make  them  concentric.  The  other  ends  of  the 
y^^Ss  ^iid  the  united  ends  are  attaclied  to  three  binding-screws.  The 
loatxamefkt  may  be  used  as  an  ordinary-tangent  galvanometer  with 
eitli^^r  of  the  rings,  or,  by  combining,  them  it  may  act  differentially  on 
^^  needle,  owing  to  the  different  distances  of  the  rings.  The  instru- 
^^^vt  works  well  in  practice.    (Am.  J.  8ci.y  May,  1881,  III,  xxi,  395.) 

4.  Electric  aparJc  and  light. 

^^eprez  has  applied  to  the  induction  coils  made  by  Carpentier  a  new 
fotroo  of  interrupter,  designed  by  himself.  From  his  study  of  the  action 
^f  ^liecoil  he  concluded  (1)  that  the  current  should  be  broken  as  soon  as  the 
°^^^dmum  magnetism  is  attained  in  the  core;  and  (2)  that  it  should  be 
^^^^>«tablished  as  soon  as  possible  thereafter.    {J.  Phya.y  August,  1881, 

^^ottomley  has  described  some  curious  experiments  with  vacuum  tubes. 

^^  l^bes  are  exhausted  very  completely  and  sealed  up  without  elec- 

^^'^^es.    If  one  end  of  a  long  tube  like  this  be  applied  to  the  prime 

^iiductor  of  an  ordinary  frictional  machine,  the  other  end  being  held 

i^  the  hand,  the  tube  becomes  charged  as  a  double  Leyden  jar,  the  end 

^^xtto  the  machine  being  positive  without  and  negative  within;  while 
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the  other  end  is  positive  inside  and  negative  without.    The  oharges 
very  high  and  the  glass  is  frequently  perforated.    If  discharge  is  effector  ^^ 
by  alternate  contact  of  the  ends  beautifal  luminous  effects  are  seen  in 
tubes.    (XaturCy  January,  1881,  xxiii,  218.) 


Preece  hai  discussed  the  relation  which  exists  between  the  length 
a  lightning  conductor  and  the  space  which  it  protects.  He  assumes  th:..^ 
data  of  De  la  Eue  and  MiQler,  that  to  produce  a  spark  one  centimet^iN.c:3 
long  in  air  requires  a  difference  of  potential  of  40,000  volts,  and  conclude  _Ii 
that  a  lightning-rod  protects  a  conical  space  whose  height  is  ihe  lengs^  — : 
of  the  rod  whose  base  is  a  circle  having  its  radius  equal  to  the  heigE'-^l 
of  the  rod,  and  whose  side  is  the  side  of  a  circle  whose  radius  is  equal  t 

the  height  of  the  rod.    {Phil  Mag.y  Dec.  1880,  V,  x,  427 ;  Am.  J. 
February,  1881,  III,  xxi,  141.) 

Leconte  has  observed  that  these  conditions  laid  down  by  Preece 
to  be  regarded  as  minimum  conditions,  because  the  use  of  pointed 
ductors  would  certainly  increase  very  considerably  the  area  protects 
{Nature^  February,  1881,  xxiii,  386.) 

Jamin  has  examined  the  counter-electromotive  force  developed  in  t- 
arc.  This  electromotive  force  is  equal  to  20  or  25  volts ;  so  that  the  pr  j5in 
cipal  work  of  maintaining  the  arc  appears  to  be  spent  in  overcoming  tB--&^ 
opposing  force,  and  is  not  occasioned  by  the  resistance  of  the  arc  its^^^^ 


which  is  smcall.    This  forms  the  difficulty  of  maintaining  many  arc-lig 
in  the  same  circuit  with  batteries,  continuous  current  machines  or 
cumulators;  but  with  alternate  current  machines  with  a  certain 
this  counter-electromotive  force  reaches  a  minimum.    It  appears  to 
due  to  the  difference  of  temperature  between  the  carbons,  and  as 
difference  disappears  when  alternate  currents  are  used,  the  iuYcrse 
tro-motive  force  is  diminished.     (C  i2..  May,  1881,  xcii,  1021;  Am. 
&».,  July,  1881,  III,  xxii,  74.) 

Cipher  has  shown  tbat  the  statement  by  Preece,  that  the  quantity 
heat  evolved  in  each  of  the  electric  lamps  contained  in  the  same  circ 
varies  as  the  inverse  ratio  of  the  square  of  the  number  of  lamps,  is  trc::^ 
only  in  the  special  case  which  he  considers.    If  the  lamps  be  arranged 
in  parallel  circuits,  each  circuit  containing  a  certain  number  of  lamps 
the  total  quantity  of  heat  produced  in  the  lamps  is  independent  of  tb 
number  of  lamps,  the  quantity  of  heat  in  each  lamp  varying  inversel 
as  their  number.    {J.  Phys.j  February,  1881,  x,  94.) 

Ave^arius  has  patented  a  method  of  subdividing  the  electric  ligb 
founded  on  the  insertion  of  a  x^olarizer  in  a  secondary  circuit  connect 
with  each  electric  lamp.    This  polarizer  consists  of  several  voltamet< 
connected  together.    The  current  from  the  machine  divides  at  the#an 
one  part  goes  through  it,  while  the  other  goes  through  the  polari; 
The  intensity  of  the  light  in  the  lamps  may  be  varied  by  inserting 
sistance  in  the  polarizers,  and  by  increasing  the  number.    The  indi 
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ual  lamps  arc  iudcpendent  of  each  other,  aud  lamps  of  different  systems 
may  be  used  simultaneously.    {NaturCy  February,  1881,  xxiii,  373.) 

Sir  William  Thomson  communicated  to  the  British  Association  at 
York  the  results  of  measurements  made  by  himself  aud  by  Bottomley 
upon  the  illuminating  power  of  incandescent  vacuum  lamps.  The 
lamps  used  were  of  the  Swan  pattern,  and  the  current  was  furnished 
by  Faure  secondary  batteries.  The  electromotive  force  at  the  termi- 
nals of  the  lamp  was  determined  by  a  galvanometer  of  very  high  resist- 
ance; the  current  strength  by  one  of  low  resistance;  and  the  candle- 
lK)wer  by  comparing  the  shadows  of  a  pencil  cast  by  the  lamp  and  by  a 
standard  candle  on  a  sheet  of  white  paper.  With  26  cells  the  electro- 
motive force  was  56.0  volts,  the  current  1.21  webers,  and  the  candles  11.6 ; 
thus  giving  6.88  kilogram-meters  per  second  for  the  work  done  in  the 
lamp,  or  0.093  horse-power.  This  would  give  125  candles  per  horse- 
power of  current.  At  25  candles  the  economy  rose  to  104  candles  per 
horse-power;  at  38  to  224  candles  per  horse-power;  at  55  to  204  can- 
dles; at  82  to  340;  at  102  to  382;  at  117  (another  lamp)  to  316;  at  180 
to  440.  Lamp  ISTo.  1  gave  at  66  candles  an  economy  of  205;  Ko.  2,  at  68 
eaudles,  one  of  234;  JInd  "No.  3,  also  at  6Sy  one  of  210  candles  i>er  horse- 
power.   {Katurpj  September,  1881,  xxiv,  400.) 
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By  Gsorob  T,  Barker, 
Professor  of  Physics  in  Ihe  University  of  Pennsylvania,  Philadelphia, 


GENEBiLL  AND  PHYSIOAli. 

williaiDSon,  in  an  address  before  the  Chemical  anrf^  Physical  Society 
of  XTniversity  College,  London,  discussed  what  he  called  an  error  in  the 
coin  monly  received  theory  of  chemistry.  There  is  a  division  of  opinion 
on  -fclie  question  of  variable  equivalence;  by  one  class  of  chemists  nitro- 
gen, in  ammonium  chloride  being  considered  quinquivalent,  and  by 
ano^tilier  ammonium  Chloride  being  regarded  as  molecular:  t.  0.,  the 
forc*^  uniting  the  compound  together,  according  to  the  former,  is  atomic 
^r  olnemical;  according  to  the  latter,  it  is  physical.  The  author  thought 
^^  liad  no  grounds  for  assuming  a  difference  between  chemical  and 
Physical  force.  Kekul6's  theory,  that  an  atom  had  only  one  valence, 
^as  no  longer  tenable ;  nor,  in  his  opinion,  was  the  view  that  the  valence 
^airi^d  within  narrow  limits.  He  knew  of  no  limitation  to  atomic  value. 
p^^^t;rary  to  what  is  often  asserted,  that  the  valence  of  an  element  was 
^^^^jendent  of  the  nature  of  the  elements  with  which  it  is  combined, 
^^  Icnow  that  the  character  of  these  atoms  materially  affects  the  result. 
-^^O.^,  gold,  which  alouQ  could  combine  with  no  more  than  three  chlorine 
^toxxis,  can  take  up  an  additional  one  if  an  atom  of  sodium  be  supplied 
^^  "the  same  time.  The  atomic  value  of  an  element  depends  upon  the 
P^^xire  of  the  combining  atoms,  and  upon  the  temperature  also.  (Nature^ 
-«  o^^mber,  1881,  xxv,  21.) 

^erkin  has  obtained  two  series  of  compounds  in  his  researches  on 

^^^tuarine,  differing  in  properties,  but  generally  convertible  the  one  into 

*^^  other  by  the  action  of  the  heat.    He  thinks  that  the  ordinary  theory 

^*   iBomerism,  according  to  which  this  phenomenon  is  traceable  to  the 

^^Opation  of  different  relative  positions  by  the  atoms  in  two  molecules, 

^^B  to  explain  the  cases  of  isomerism  now  described  by  him.    He  favors 

*^^  view  that  the  atoms  in  the  molecules  of  any  pair  of  the  newly- 

^^Beribed  compounds  occupy  the  same  relative  positions,  but  are  at 

^^fiferent  absolute  distances  from  each  other.     It  should  be  remem- 

^^^^d,  however,  that  the  present  theory  of  isomerism  is  applicable  only 

^   gaseous  molecules;  the  molecular  phenomenon  of  liquid  and  solid 

^*^^^es  are  too  complex  to  find  as  yet  any  general  explanation.    Perkin's 
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new  compounds  seem  to  belong  to  the  rapidly  increasing  class  of  "phys- 
ical isomers,"  t.  e.,  liquid  or  solid  bodies  whose  chemical  properties  are 
to  be  traced  to  the  binding  together  of  molecular  groups,  the  individual 
members  of  which  occupy  relatively  difierent  positions,  the  groups  them- 
selves acting  as  chemical  units.  The  molecular  volumes  of  metomers 
do  not  favor  the  hypothesis  proposed  by  Perkin,  {J.  Chem.  Soc,  August, 
1881,  xxxix,  409;  Nature^  October,  1881,  xxiv,  542.) 

The  rate  at  which  chemical  ch^inges  progress  has  been  studied  by 
Kayander.  He  used  magnesium  plates  about  2,000  square  millimeters  in 
surface,  immersed  in  various  acids,  the  solutions  containing  0.01  of  the 
molecular  weight  in  grams  in  the  liter  of  water.  As  to  the  influence 
of  time,  he  concludes  that  the  reaction  begins  at  the  very  moment  the 
plate  is  immersed,  the  same  aetion  taking  place  when  two  acids  are 
mixed.  The  influence  of  temperature  is  precisely  that  exercised  by  it 
on  the  diminution  of  the  internal  firiction  of  the  particles  of  the  liquid 
against  each  other.  It  does  not  seem  to  influence  at  all  the  chemical  prop- 
erties of  the  reacting  bodies.  His  figures  show  that  the  velocity  of  the 
reaction  is  inversely  proportional  to  the  internal  friction  of  the  medium. 
(Nature^  June  1881,  xxiv,  112.) 

Berthelot  has  stated  that  the  chemical  change  which  occurs  when  an 
acid  soluble  in  water  acts  on  a  soluble  base  or  salt,  or  viae  versa^  or  when 
two  soluble  salts  mutually  react,  is  completed  in  a  time  not  appreciably 
greater  than  is  required  for  completely  mixing  the  two  solutions.  {Na- 
ture, February,  1881,  xxiii,  373.) 

Thorpe  has  called  attention  to  some  cases  of  chemical  reaction  taking 
place  between  solids.  Thus,  when  perfectly  dry  potassium  iodide  and 
mercuric  chloride,  or  lead  nitrate,  or  silver  nitrate  and  potassium  chro- 
mate  are  rubbed  together  in  a  mortar,  the  characteristic  color  of  the  re- 
action appears.    {Nature^  September,  1881,  xxiv,  467.) 

Dewar  has  discussed  the  question  of  the  alleged  decomposition  of  the 
elements  in  a  paper  read  at  York.  He  concludes  thus:  ^^The  supposi- 
tion that  the  different  elements  may  be  resolved  into  simple  constituents 
and  even  into  a  single  substance,  had  long  been  a  favorite  speculation 
with  chemists;  but  however  probable  that  hypothesis  may  appear  apri- 
oriy  it  must  be  acknowledged  that  the  fiicts  derived  from  the  most  i>ow- 
erM  method  of  analytical  investigation  yet  devised  give  it  but  scanty 
support.'^    {Nature,  September,  1881,  xxiv,  468.) 

Strecker  has  found  that  for  chlorine,  bromine,  and  iodine  in  the  gas- 
eous state,  the  ratio  of  the  kinetic  energy  of  the  progressive  motion 
of  the  molecules  to  the  total  energy  is  different  from  that  observed  with 
other  diatomic  gases.  These  bodies  seem  therefore  to  form  a  group  by 
themselves,  their  molecules  seeming  to  have  a  diflerent  reciprocal  ac- 
tion. The  author  doubts  the  validity  of  the  suppositions  of  both  Max- 
well and  Boltzmann  as  to  the  nature  of  the  mobility  of  the  atoms  in  the 
gaseous  molecule.    ( Wied.  Ann.,  1881,  II,  xiii,  202.) 

Thomsen  has  sought  to  throw  some  light  on  the  molecular  stractore 
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of  liydro-carbons  from  thermo-cbemical  investigations.  For  the  fatty 
series  the  structore  generally  adopted  is  regarded  as  correct.  Bat  in 
-the  aromatic  series,  he  conclndes  against  the  constitution  as  expressed 
t)y  Kekule's  formula,  and  says :  "The  six  carbon  atoms  of  benzene  are 
Tinited  to  each  other  by  nine  single  bonds;  and  the  previous  assumption 
£)f  a  structure  of  benzene  with  three  single  and  three  double  bonds,  is 
^ot  supported  by  experiment.  {Ber.  BerL  Chem.  Oes.y  January,  1881, 
:^iii,  1321, 1388, 1806;  Am.  J.  Set.  Febryary,  1881,  III,  xxi,  87.) 

Thomsen  has  endeavored  to  show  tbat  the  molecular  rotation  (f.  «., 
-the  product  of  the  rotatory  power  by  the  molecular  weight  divided  by 
:).(K),)  is  for  many  classes  of  bodies  a  simple  multiple  of  a  constant  num- 
l^er.  This  constant  for  a  large  class  of  bodies  is  0.95 ;  this  multiplied 
t>y  4  gives  3.8,  the  constant  for  the  family  of  alcohols,  and  by  9  gives 
8.65  the  amide  family  constant.  (Ber.  BerL  Chem.  Oes*^  January,  1881, 
xiii,  2168, 2264,  2266,  2269.) 

Bnihl  has  advanced  the  hypothesis  that  the  molecular  refraction  of 
isomeric  carbon  compounds  is  constant  only  when  tbey  contain  singly- 
linked  carbon  atoms,  and  hence  variations  in  this  constant  must  be  due 
to  variations  in  the  manner  of  linking.  Janowsky,  however,  has  main- 
tained that  slight  differences  are  always  noticeable  between  the  mo- 
lecular refractions  of  isomeric  compounds  where  the  grouping  of  the 
carlx)n  atoms  and  not  the  linking  is  the  cause  of  the  isomerism.  {Ber. 
Ber  I,  Chem.  Oes.,  January,  1881,  xiii,  1520, 2415;  Nature^  February,  1881, 
niii,  374.) 

INOBGANIC. 

V"alente  has  shown  the  replacement  of  iodine  by  chlorine  in  a  strik- 
ing form  for  a  lecture  experiment,  as  follows :  A  jar  of  500  cubic  centi- 
metr^rs  capacity  is  filled  with  dry  hydrogen  iodide  gas,  and  another  of 
250  cubic  centimeters  capacity  with  dry  chlorine,  the  larger  jar  being 
plaeed  above  the  other,  with  a  glass  plate  between  them.    On  with- 
dra^wing  the  plate  decomposition  occurs  with  a  flash  of  rose-colored 
ftame,  and  iodine  is  deposited.    {Natvrey  July,  1881,  xxiv,  293.) 

AHary  and  Pellieux  have  proposed  to  evaporate  to  dryness  the  mother 
liquors  used  for  the  preparation  of  iodine,  to  roast,  to  extract  with  cold 
water  and  again  evaporate,  to  extract  the  residue  with  alcohol,  to  distill 
off  the  alcohoT,  to  add  potassium  carbonate,  to  pa«s  carbon  dioxide  gas 
through  the  solution,  and  to  crystallize  out  pure  potassium  iodide.  {Bull. 
^.  Chim.,  II,  xxxiv,  627;  Am.  J.  8ci.,  February,  1881,  III,  xxi,  136.) 

flintefeuille  and  Chappuis  have  observed  that  when  oxygen  is  con- 
certed into  ozone  by  the  silent  discharge,  a  low  temperature  greatly 
^agments  the  yield.    Thus  at  760  millimeters  a  temperature  of — ^23°  gave 
O^li  \yy  weight  of  ozone,  and  at  180  millimeters  pressure  0.181.    Mixed 
^th  four  vols,  ef  nitrogen  at  this  temperature,  the  dzone  wea  increased 
^  0.2XG,  and  to  0.240  when  two  vols.  N.  were  present.    On  cooling  the 
ozone  by  methyl-chloride,  and  compressing  it  in  a  Cailletet's  apparatus, 
^^  azixx-e-blue  color  appeared  in  the  tube,  becoming  indigo-blue  at  sev- 
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eral  atmospheres;  cooling  to  88^  the  color  became  three  or  four  times 
darker.  Indeed  a  tube  a  meter  long,  filled  with  the  ozonized  oxygen  at 
the  ordinary  pressure,  showed  a  sky-blue  color  when  looked  through  at^ 
a  white  surface.  By  adding  carbon  dioxide,  and  then  compressing,  a> 
blue  liquid  layer  was  obtained  not  differing  in  shade  from  the  gas  abov^ 
it.  Moreover,  on  compressing  the  products  of  the  silent  discharge  ui>o]i. 
carbon  dioxide,  the  blue  color  developed  and  the  excess  of  GOs  liquified 
and  became  blue.  {Bull.  800.  Chim.^  January,  188,  III,  xxxv,  2;  Am. 
J.  8ci.y  March,  1881,  III,  xxi,  233.) 

Glaesson  has  shown  that  when  ferric  chloride  is  added  to  a  solution 
of  a  sulphhydrate  a  deep  red  color  is  produced,  varying  from  red-brown 
to  red-violet.    {Ber.  Berl  Ghem.  Oes.j  March,  1881,  xiv,  411.) 

Bexnthsen  has  examined  the  composition  of  sodium  hyposulphite. 
By  converting  it  intosulphateby  means  of  iodine,  determining  both  tLe 
iodine  used  and  the  sulphuric  acid  formed,  i,t  appeared  that  each  sul- 
phur atom  in  the  hyposulphite  required  three  atoms  of  iodine  to  convert 
it  into  sulphuric  acid.  The  state  of  oxidation  in  this  acid  is  therefore 
represented  by  the  formula  S2O3.  From  the  estimation  of  the  ratio 
of  bases  present,  there  appeared  to  be  one  of  base  to  one  of  sulphur. 
While  the  simplest  formula  would  be  KaSOj,  the  author  thinks  the 
dibasic  character  of  the  sulphur  acids  requires  a  doubling  of  the  for- 
mula, H2S2O4.    (Ber.  Berl.  Ghem.  Qes.^  March,  1881,  xiv,  438.) 

Johnson  has  observed  the  direct  synthesis  of  ammonia  by  passing  a 
mixture  of  nitrogen  and  hydrogen  gases  over  hot  spongy  platinum^  to 
the  extent  of  24  milligrams  per  hour  in  one  experiment.  But  if  the 
nitrogen  before  mixing  with  the  hydrogen  be  passed  through  a  red-hot 
tube,  the  formation  of  ammonia  is  entirely  arrested.  This  the  author 
thinks  is  proof  that  nitrogen  exists  in  an  active  and  inactive  state,  the 
latter  produced  from  the  former  by  heat.  {J.  Ghem.  iSoc,  March,  1881, 
xxxix,  128.) 

Warington  has  confirmed  a  statement  made  by  Scbdnbein  that  ni- 
trite of  ammonium  is  produced  whenever  water  is  evaporated.  Since 
no  nitrous  acid  was  produced  when  the  evaporation  was  conducted  in 
close  vessels,  the  air  must  be  the  source  of  the  contamination.  A  liter 
of  water  evaporated  over  a  gas-jet  gave  ^  milligram  of  nitrogen,  while 
a  second  liter  evaporated  by  steam  gave  only  -^  milligram;  hence  the 
combustion  of  the  gas  produced  nitrous  acid ;  but  on  exposing  a  third 
liter  of  water  to  the  air  for  the  time  required  for  the  evaporation  of  the 
second,  the  nitrous  acid  reaction  was  obtained.  For  ordinary  purposes 
water  may  then  be  evaporated  in  a  steam  bath,  but  for  extremely  accu- 
rate work  the  evaporation  must  be  done  in  close  vessels.  The  test  used 
was  the  naphthylamine  test  proposed  by  Griess,  which  is  delicate  enough 
to  show  one  part  of  nitrogen  as  nitrous  acid  in  one  thousand  million 
parts  of  water.    {J.  Ghem.  Soc.j  May,  1881,  xxxix,  229.) 

Kraut  has  experimented  to  settle  the  question  whether  nitric  acid  will 
ignite  ordinary  combustibles.    A  wooden  box  filled  with  straw,  saw- 
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dost,  hay,  or  Bhavings  has  25  to  100  c.  c.  of  oitric  acid  of  1.5  specific 
gravity  placed  in  the  center.  Vapors  become  visible  in  a  minute  or 
two,  a  thick  white  smoke  appears,  and  then  the  odor  of  burning  mate- 
rial 18  perceptible.  In  five  or  six  minutes  the  box  is  opened  and  is  found 
filled  with  a  burning  mass  which  bursts  into  flame  on  access  of  air.  {Ber, 
Berl  Chem.  Oes.^  February,  1881,  xiv,  301.) 

Berthelot  has  observed  that  when  the  silent  discharge  acts  on  a  mix- 
ture of  oxygen  and  nitrogen  tetroxide,  the  gas  becomes  decolorized ;  but 
that  on  ceasing  the  discharge,  slow  decomposition  took  place,  reproduc- 
ing the  orange  vapor.  Since  exposure  to  a  freezing  mixture  produced 
no  crystals,  it  was  not  nitric  oxide  N3O5.  Moreover,  the  spectroscope  gave 
characteristic  absorption  bands.  Hence  the  author  supposes  it  to  be 
pemitric  oxide.    {Ann.  Chim.  Phys.^  March,  1881,  Y,  xxii,  431.) 

Jones  and  Taylor  have  described  a  colorless  gas  with  a  characteristic 
and  extremely  disagreeable  odor,  producing  nausea  and  headache,  which 
they  have  obtained  by  the  action  of  hydrogen-chloride  upon  magnesium- 
boride.  The  gas  is  slightly  soluble  in  water,  bums  with  a  splendid 
green  flame,  producing  boric  oxide,  deposits  boron  in  a  heated  tube 
through  which  it  is  passed,  or  on  a  porcelain  plate  held  in  its  flame, 
gives  a  black  precipitate  in  a  solution  of  silver  nitrate,  and  gives  on 
analysis  numbers  confirming  the  formula  BH3.  It  is  therefore  boron 
hydride.    (J.  Chem.  8oc.y  May,  1881,  xxxix,  213.) 

Ghappuis  has  confirmed  earlier  suggestions  that  the  luminosity  of 
jdioaphorus  is  due  to  ozone.  In  pure  oxygen  at  15^,  under  atmospheric 
pressure,  phosphorus  is  not  luminous  in  the  dark,  but  a  bubble  of  ozone 
admitted  produces  the  luminosity  at  once,  though  only  momentarily. 
Two  cylinders,  one  containing  air  the  other  pure  oxygen,  were  inserted 
over  potassium  iodide  and  starch  solution.  *  A  fragment  of  phosphorus 
was  placed  in  each  jar.  The  luminosity  appeared  in  the  first  and  the 
Uquid  became  blue,  but  neither  phenomenon  appeared  in  the  second. 
Whenever  the  phosphorescence  appeared  ozone  was  present;  when 
ozone  was  absent  there  was  no  luminosity.  Again,  those  bodies  which 
prevent  the  luminosity  of  phosphorus,  such  as  turpentine,  for  example, 
are  precisely  those  which  destroy  ozone  or  are  destroyed  by  it.  The 
author  regards  the  production  of  the  luminosity  of  phosphorus  in  oxygen 
as  one  of  the  most  delicate  of  the  reactions  of  ozone.  {Bull.  Soc.  Chim.j 
April,  1881,  II,  XXXV,  419.) 

A  new  variety  of  coal,  said  to  be  the  richest  in  carbon  of  any  mem- 
ber of  the  coal  series  yet  discovered,  has  been  found  near  Scheunga,  on 
the  western  shores  of  Lake  Onega.  It  contains  91  per  cent,  of  carbon, 
7  to  8  per  cent,  of  water,  and  1  per  cent,  of  ash.  It  is  extremely  hanl 
and  dense,  has  an  adamantine  luster,  is  a  good  conductor  of  electricity, 
and  has  a  high  specific  heat,  0.1922.  Though  the  carbon  is  as  high  as  in 
the  Ceylon  graphite,  it  is  not  a  graphite,  since  its  behavior  with  potass 
siom  chlorate  and  nitric  acid  is  that  of  an  amorphous  coal.  {Nature^ 
June,  1881,  xxiv,  204.) 
8.  Mis.  109 25 
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The  detection  of  small  quantities  of  carbonous  oxide  may  be  effected 
in  a  room,  for  example,  by  drawing  the  air  over  powdered  glass  mois- 
tened with  diluted  blood,  shaking  the  blood  with  a  drop  of  ammonium 
sulphite,  and  examining  bvthe  spectroscope.    Strips  of  paper  moistened 
with  a  solution  of  0.2  gram  palladium  chloride  in  100  cubic  centimeters 
water  may  be  used  to  detect  this  gas.    If  the  dried  slips  are  hung  in  a 
flask  on  a  wire  of  platinum,  the  flask  containing  a  little  water,  and  corked, 
black,  shining  deposit  of  metallic  palladium  appears  on  the  pai>er  in 
few  minutes,  if  five  parts  of  carbonous  oxide  be  present.    If  only  on 
part  be  present,  from  2  to  4  hours  are  required.    If  only  half  a  part^ 
from  12  to  24  hours.    (Nature^  June,  1881,  xxiv,  112.) 

Hawes  has  examined  the  liquid  contained  in  the  cavities  of  the  smoky 
quartz  from  Branchville,  Conn.  This  quartz  is  so  full  of  cavities  con- 
taining condensed  gas  that  a  report  like  the  explosion  of  a  percassion 
cap  takes  place  when  a  fragment  is  knocked  off  with  a  small  hammer. 
When  heated  it  decrepitates  with  such  violence  that  bits  fly  whistling 
through  the  air  to  a  distance  of  twenty  feet.  The  cavities  contuined 
water,  liquid  carbon  dioxide,  and  its  gas,  as  was  proved  by  the  disap- 
pearance of  the  liquid  at  31^  0,  the  critical  point  for  CO2.  Moreover,  the 
cavities  were  large  enough  and  sufficiently  numerous  to  enable  an  anal- 
ysis of  their  contents  to  be  made  by  Wright,  who  found  the  gaseous 
contents  to  consist  of  CO3  98.33,  N  1.67,  and  H3S,  SO,,  H3N,  F  and  CI 
traces.  The  water  present  was  in  general  69.02  per  cent,  of  the  entiie 
inclosure  approximately.  Hawes  accounts  for  the  rapid  motion  observed 
in  some  of  their  cavities  by  the  alternations  of  evaporation  and  conden- 
sation produced  by  minute  changes  of  temperature.  {Am.  J.  8ci.^  March, 
1881,  III,  xxi,  203,  209.) 

Monnier  has  presented  tib  the  Physical  Society  of  Geneva  an  ingen- 
ious apparatus,  called  an  automatic  methanometer,  or  fire-damp  indica- 
tor, designed  for  use  in  mines.  The  firedamp  in  presence  of  air  in  ex- 
cess is  decomposed  in  a  gla^s  vessel  by  an  incandescent  platinum  wire^ 
and  the  change  of  volume  producd  acts  directly  on  a  mercury  manom- 
eter  with  platinum  contacts.  Every  hour  or  half  hour  the  air  of  the 
mine  is  forced  into  the  burner  by  a  bellows,  automatically.  The  re8nlt> 
of  the  test  is  registered,  also  automatically,  in  the  central  office.  {Ifature^ 
June,  1881,  xxiv,  112.) 

C.  W.  Siemens  has  read  a  paper  before  the  Birmingham  meeting  of 
the  British  Association  of  gas  managers  on  the  use  of  gas  for  heating' 
and  lighting  purposes,  in  which  he  maintained  the  need  of  improved, 
processes  in  the  manufacture  of  gas,  so  as  to  produce  a  gas  of  higher 
illuminating  power,  and  of  improved  burners,  giving  a  higher  temperature 
of  combustion,  and  therefore  more  light.  He  also  advocated  a  separate 
supply  system  of  gas  for  heating  purposes.  {Nature,  June.  1881,  xxiv, 
153.) 

Bemseu  has  shown  that  when  a  mixture  of  iron  by  hydrogen,  potas- 
sium-sodium tartrate  and  metallic  sodium  is  heated  in  a  combnstioiA 
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tabe,  uid  mtrogen  passed  over  the  mixture,  a  cyanide  is  formed,  which, 
tareated  in  the  usaal  way,  gives  the  Prussian  blue  reaction.  In  general 
he  states  that  when  iron  by  hydrogen  and  certain  non-nitrogenous  or- 
ganic substances  are  heated  with  metallic  sodium  in  an  atmosphere  of 
nitrogen,  a  cyanide  is  readily  formed.  (Am.  Chem.  J.,  May,  1881,  iii, 
134.) 

Allary  has  proposed  a  simple  and  effective  mode  of  purifying  carbon 
disolphide,  which  consists  in  covering  it  with  a  layer  of  water,  adding 
concentrated  solution  of  potassium  permanganate  and  agitating;  re- 
I>eating  the  operation  so  long  as  the  color  is  discharged.  After  wash- 
ing, it  is  fireed  firom  water  and  filtered,  distillation  not  being  necessary. 
It  dionld  be  kept  in  the  dark.  (Bull.  Soc.  Chim.f  May,  1881,  II,  xxxv, 
491.) 

SchlitzeQburger  and  Golsen  have  described  several  new  compounds  of 
silioon.  When  crystalline  silicon  is  strongly  heated  in  a  current  of 
carbon  dioxide  the  compound  (SiCO)x  is  produced.  When  nitrogen  is 
passed  over  a  hot  mixture  of  silicon  and  carbon  (SisOsN)^  is  formed. 
These  bodies  the  authors  regard  as  the  oxide  and  the  nitride  respect- 
ively of  the  radical  carbo-silicou  (SisOs)!*  Silicon  nitrate  (&\%  Ns)^  is  also 
described.    (Nature^  October,  1881,  xxiv,  542.) 

Huntington  has  applied  the  method  of  Oooke  in  the  determination  of 
the  atomic  weight  of  antimony  to  the  metal  cadmium.    From  the  first 
series  of  exi)eriments,  the  atomic  weight  112.31  was  obtained  as  a  mean, 
and  firom  the  second  112.32.    (Am.  J.  8ci.j  August,  1881,  III,  xxii,  148.) 
Hallet  has  redetermined  with  great  care  the  atomic  weight  of  alu- 
minum.   His  paper,  published  in  full  by  the  Boy  al  Society,  is  an  admirable 
example  of  a  thorough  scientific  research.    Three  methods  were  em- 
ployed: 1st,  the  ignition  of  pure  ammonia  alum  ;  2d,  the  precipitation  of 
aluminum  bromide  by  silver;  and,  3d,  the  evolutionof  hydrogen  by  the 
action  of  aluminum  upon  sodium  hydrate.    The  greatest  care  was  taken 
in  obtaining  pure  materials  and  pure  reagents ;  all  the  operations  were 
conducted  with  special  regard  to  the  elimination  of  error,  and  all  reduc- 
tions were  made  to  vacuo.    The  results  were :  Ist  method,  series  A,  gave 
27.040±.OO73  as  a  mean  of  6  experiments;  series  B,  27.096±.0054,  also 
a  mean  of  5.    2d  method,  series  A,  27.034±.0049;  series  B,  27.023± 
.0052;  series  C,  27.018±  .0069;  A  and  C  from 3 experiments,  and  B  from 
5.   3d  method,  series  A,  27.005 ±.0033,  6  experiments;  series  B,  26.990 
±.0046.    As  a  mean  of  the  whole,  the  atomic  weight  is  27.032±.0045. 
But  if  1  B  be  excluded,  al=27.019±.0030.    Of  the  18  elements  whose 
^   atomic  weights  have  been  carefully  determined,  ten  approach  to  whole 
immbers  within  less  than  a  tenth  of  a  unit.    (Phil.  Trans.,  1880,  p.  1003; 
^w.  J.  &i.,  April,  1881,  III,  xxi,  321.) 
"*    fiibart  has  investigated  the  conditions  under  which  iron  becomes 
P^ive.    As  a  result  he  concludes  that  the  passivity  of  iron  is  uotdue 
to  a  layer  of  an  insoluble  subnitrate,  still  less  to  a  layer  of  nitrogen  di- 
oxide, as  has  been  supposed ;  but  it  is  produced  by  any  cause  which 
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tends  to  oxidize  the  iron  and  destroyed  by  any  cause  which  tends  to 
deoxidize  it.  At  the  outset  the  passivity  appears  to  be  due  to  the  sim- 
ple layer  of  oxygen  which  is  condensed  on  its  surface;  but  gradually  a 
layer  of  oxide  forms  and  the  passive  condition  is  more  permanent.  (J. 
Phys.^  May,  1881,  x,  204;  Nature^  July,  1881,  xxiv,  249.) 

Seubert  has  redetermined  with  great  care  the  atomic  weight  of  plat, 
inum.  The  chloride  prepared  from  the  pure  metal  was  precipitated  by 
the  chlorides  both  of  potassium  and  of  ammonium,  four  different  pro- 
cesses being  followed.  The  products  were  then  analyzed.  The  results 
by  the  platinum  determinations  were  194.68495,  194.03928, 194.66507, 
196.03374;  by  chlorine  estimation,  195.33013  for  the  ammonium  salt, 
and  for  the  potassium  194.39190,  194.49368,  194.63088,  or  194.62003. 
After  making  the  necessary  corrections  and  reduction  to  vacuo  the 
value  becomes  194.34050.    {Lieb.  Ann.^  February,  1881,  ccvii,  L) 

OBaANIO. 

Lunge  and  Steinkauler  have  obtained  a  new  hydro-carbon  from  the 
stems  and  twigs  of  Sequoia  gigantea  Torr.  On  distilling  the  needles 
with  water,  agitating  the  distillate  with  ether,  removing  the  excess  of 
ether,  and  distilling,  a  solid  substance  was  obtained,  soluble  in  alcohol, 
ether,  benzine,  and  chloroform,  less  readily  in  naphtha,  and  in  glacial 
acetic  acid  only  on  heating.  By  covering  its  solution  in  this  acid  with 
water  the  gradual  solution  of  the  acid  caused  the  new  body  to  separate 
in  small  crystal  plates,  which  fused  at  105^,  were  white  with  a  bluish 
fluorescence,  and  possessed  the  penetrating  odor  of  the  Sequoia  in  a 
high  degree.  It  boiled  between  290^  and  300^,  and,  on  analysis,  it 
afforded  the  formula  C13H10.  The  authors  give  it  the  name  sequoiene. 
(Ber.  Berl.  Ghent.  Ocs.,  September,  1880,  xiii,  1656;  Am.  J.  8ci.j  Jan- 
uary, 1881,  III,  xxi,  68.) 

Michaelis  and  Schulte  have  succeeded  in  the  preparation  of  a  body 
of  analogous  constitution  to  azo-benzene,  but  in  which  arsenic  takes  the 
place  of  nitrogen.  The  new  compound  is  produced  by  acting  with  re- 
ducing agents,  preferably  phosphorous  acid,  upon  an  alcoholic  solution 
of  phenyl-arsenous  oxide,  CeHs AsO.  Before  the  temperature  has  reached 
the  boiling-point  of  the  alcohol,  the  whole  liquid  solidifies  to  a  mass  of 
crystals,  which,  when  drained  and  dried  over  sulphuric  acid,  are  pure. 
Its  formula  is  C6H5As=AsC6H5,  corresponding  to  azo-benzene  CgHsNs 
NCfiHs,  and  phospho-benzene  C6H5P=P06H5.  l^aphthyl-arsenous  oxide 
treated  in  the  same  way  gives  an  analogous  arseno-naphthalene  O10H7A8 
=AsCioH7.    {Ber.  Berl.  Chem.  Gea.^  April,  1881,  xiv.,  912.) 

Bechamp  has  studied  the  production  of  chloroform  by  the  action  of 
calcium  hypochlorite  upon  alcohol  in  the  ordinary  way.  From  his  ex- 
periments he  concludes  that  the  first  action  of  the  hypochlorite  is  an 
oxidizing  one,  oxidizing  the  alcohol  to  aldehyde.  Then  the  second 
action  produces  from  the  aldehyde  chloral  and  calcium  hydrate;  and, 
finally,  under  the  action  of  the  lime,  the  chloral  breaks  up  into  calcium 
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formate  and  chloroform.  After  the  chloroform  has  all  distilled  off  the 
mixture  swells  up  and  evolves  oxygen.  (Ann.  Chim.  Phya.y  March,  1881, 
V,  xxii,  347.) 

Miintz  has  stated,  as  a  result  of  his  investigations,  that  all  natural 
waters,  whether  rain,  river,  snow,  or  sea  water,  contain  traces  of  alco- 
hol. He  describes  his  method  of  applying  the  iodoform  test  for  alcohol, 
whereby  one  part  can  be  detected  in  a  million  parts  of  water.  {Nature^ 
April,  1881,  xxiii,  616.) 

Kiliani  has  made  an  elaborate  study  of  inulin,  the  starch  of  the 
artichoke.  It  appears  to  stand  in  very  intimate  chemical  relations 
with  levulose,  probably  the  anhydride  of  it.  It  passes  into  levulose 
simply  by  warming  for  some  time  the  water  in  which  it  is  contained. 
It  IS  distinguished  from  levulose  by  the  fact  that  the  latter  reduces  the 
copx>er  test  and  ferments,  while  the  former  does  neither.  Dextrose, 
when  oxidized,  yields  compounds  having  six  atoms  of  carbon,  while 
levnlose  affords  bodies  containing  less  carbon.  This  the  author  ac- 
counts for  by  supposing  dextrose  to  be  the  aldehyde  of  mannite,  and 
levulose  its  ketone.  {Lieb.  Ann.y  ccv,  145 ;  Am.  J.  Sci.y  February,  1881, 
III,  xxi,  138.) 

Mosculus,  in  conjunction  with  Meyer,  has  succeeded  in  reconverting 
dextrose  back  into  dextrin.  Twenty  grams  pure  dextrose  were  treated 
with  thirty  of  concentrated  sulphuric  acid  in  small  portions,  800  parts 
of  alcohol  were  added,  the  solution  filtered  and  allowed  to  stand  8  days. 
The  abundant  precipitate,  when  washed  and  dried,  weighed  ten  grams, 
and  was  a  white  amorphus  powder.  It  proved  to  be  the  alcoholate  of 
dextrin,  and  on  preparing  the  hydrate  it  possessed  all  the  physical, 
chemical,  and  organoleptic  properties  of  a  dextrin.  {Bull,  Soo.  Chim.j 
April,  1881,  II,  XXXV,  368.) 

Scheibler  has  studied  the  new  derivative  of  glucose  discovered  by 
Peligot,  and  called  saccharin,  and  which  has  the  formula  CuHsaOn.  It 
was  prepared  by  boiling  the  solid  starch  sugar  of  commerce  with  dilute 
milk  of  lime  so  long  as  lime  salts  separate.  The  liquid  is  freed  from 
lime,  filtered,  evaporated  to  a  sirup,  and  allowed  to  crystallize.  It  expels 
OOt  from  OaCOa  to  form  calcium  sacchariuate;  but  on  removing  the 
lime,  the  saccharinic  acid  splits  into  saccharin  and  water.  Saccharin 
is  dextro-rotatory,  while  its  salts  are  IsBVO-rotatory.  {Ber.  Berl.  Chem. 
Oe8.j  December,  1880,  xiii,  2212.) 

Boscoe,  in  a  lecture  in  the  Eoyal  Institution  on  Baeyer's  synthesis  of 
indigo-blue,  has  stated  that  in  1879  the  value  of  the  indigo  imported 
into  Great  Britain  was  two  million  pounds  sterling,  the  total  production 
of  the  world  being  twice  that  sum  in  value.  The  artificial  paste  which 
yields  indigo-blue  on  reduction,  and  which  contains  25  per  cent,  dry 
acid,  is  furnished  at  6  shillings  per  pound.  Though  the  price  of  the 
artificial  cannot  yet  equal  that  of  natural  indigo,  yet  it  has  advantages 
which  more  than  counterbalance  this  difference  in  price.  {Naturcj  July, 
1881,  xxiv,  227.) 
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Grimaox  has  succeeded  in  producing  the  alkaloid  codeine^  by  the 
action  of  methyl  iodide  in  presence  of  sodium  upon  an  alcoholic  solution 
of  morphine.  Its  properties  are  identical  with  those  of  the  natural 
codeine.  If  ethyl  iodide  be  used  in  place  of  the  methyl  compound,  a  new 
alkaloid,  a  homologue  of  codeine  is  produced.  The  author  prox>08es 
the  term  codeines  for  the  class,  codomethyline,  codethyline,  etc,  for  the 
individual  members  of  it.    {0.  JS.,  May,  1881,  xcii,  1140, 1228.) 


BOTANY. 


By  Prop.  William  G.  Farlow. 


During  the  year  1881  there  has  been  great  activity  in  the  depart- 
ment of  vegetable  physiology,  arising  from  the  appearance  of  Darwin's 
Power  of  Movement  in  PlantSy  which,  although  announced  in  1880,  was 
not  in  reality  known  to  the  botanical  public  until  1881,  but  which  has 
since  its  appearance  been  the  subject  of  numerous  important  communi- 
cations and  discussions;  from  the  discussions  on  the  nature  and  action 
of  chlorophyl  excited  by  the  publication  of  Pringsheim's  researches  on 
chlorophyl;  and  from  the  discussions  of  Schimper,  Naegeli,  and  Meyer 
on  the  mode  of  growth  and  formation  of  starch  grains,  of  Pfeffer,  Boehm, 
and  others  on  the  cause  of  the  movement  of  water  in  plants,  and  other 
questions  of  primary  importance  in  the  economy  of  plants. 

Publications  on  vegetable  anatomy,  except  so  ftir  as  it  relates  to  the 
structure  of  the  vegetable  cell  itself,  have  not  been  very  numerous.  In 
cryptogams  there  may  be  said  to  have  existed  a  mania  for  the  forma- 
tion of  systems  of  classification.  The  papeiyof  De  Bary  on  Saprolegniem 
and  PeronosporecBj  and  the  papers  of  Brefeld,  figure  among  the  more 
important  works  on  the  development  of  fungi,  while  descriptive  works 
on  both  algse  and  fungi  have  been  numerous  and  important.  On  the 
higher  cryptogams  and  phsenogams  the  works  published  have  been  less 
numerous  and  of  less  magnitude  than  usual,  although  several  notable 
contributions  have  been  made.  In  this  country  considerable  activity 
has  been  shown,  and  the  proportion  of  original  observations  made  con- 
oeming  cross-fertilization  and  other  physiological  and  etiological  ques- 
tions seems  fortunately  to  be  increasing. 

TEOETABLE  ANATOMY  AND  PHYBIOLOaY. 

Decidedly  the  most  important  work  to  be  credited  to  this  year,  al- 
though, as  before  said,  it  in  reality  appeared  at  the  end  of  1880,  is  Dar- 
win's admirable  work  on  the  Power  of  Movement  in  Plants^  with  regard 
to  which  a  detailed  account  is  unnecessary  in  this  connection,  inasmuch 
as  the  work  is  so  generally  and  popularly  known.  Accepting  the  phe- 
nomenon of  circumnutation  as  a  fact,  nothing  could  apparently  be  more 
8atis£Eu^tory  than  the  explanation  given  of  the  action  of  the  dififerent 
parts  of  the  embryo  in  germination,  and  of  the  motions  of  leaves  and 
other  x>arts  of  plants.  When,  however,  the  question  is  asked,  what  is 
the  cause  of  circumnutation,  it  will  be  noticed  that  all  vegetable  physi- 
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ologists  do  not  agree  with  Darwin.  The  latter  regards  epinasty^  hypo- 
nasty,  geotropismns,  heliotropismus  as  modifications  of  circnmnntation^ 
which  is  caused  by  an  increase  of  the  turgescence  of  the  cells  of  one 
side  of  an  organ.  In  opposition  to  this  view  is  an  important  paper  by 
Professor  Wiesner,  of  Vienna,  on  Deis  Bewegungsvermogen  der  Pflamen^ 
who  concludes  that  ^^circumnutation  is  not  itself  the  cause,  but  a  deriv- 
ative; the  separate  forms  of  nutation,  on  the  other  hand,  heliotropis- 
mus, geotropismus,  &c.,  are  the  primary  phenomena.  The  single  force 
to  which  these  forms  of  motion  are  to  be  referred  is  growth  itself." 
Francis  Darwin,  in  a  paper  in  the  Botanische  Zeitung  on  Oircumnutaiion 
in  a  Unicellular  Organ^  applies  the  method  adopted  in  the  study  of  the 
motions  of  flowering  plants  to  a  fungus,  Phycomyces  nitenSy  whose  mo- 
tions he  thinks  are  in  all  probability  to  be  attributed  to  circumnutation. 
The  action  of  gravity  on  the  longitudinal  growth  of  plants  has  been 
studied  by  F.  Schwarz,  who  comes  to  the  conclusion  that  gravity  has 
no  influence  on  longitudinal  growth  when  it  acts  in  the  direction  of  the 
longer  axis  of  plant  organs. 

The  detailed  account  of  Pringsheim's  researches  on  chlorophyl,  with 
>  regard  to  which  he  made  several  communications  to  the  Berlin  Acad- 
emy in  the  years  1879-^81,  and  to  which  reference  has  already  been  made 
in  the  Beport  on  the  Progress  of  Botany  for  1879,  was  published  in  full 
in  Pringsheim's  Jahrbticher  for  the  present  year,  under  the  title  Ud^er 
Lichtwirkung  und  Chlorophyll/unction  in  der  Pflanze.  It  is  an  elaborate 
paper,  illustrated  by  16  plates,  and  gives  a  full  account  of  the  experi- 
ments made  with  his  special  microscopic  apparatus^  The  views  of 
Pringsheim  with  regard  to  the  chlorophyl  grains  acting  as  shields  of 
the  protoplasm  against  too  strong  light,  and  his  view  that  hypochlorin 
is  the  direct  product  of  the  transformation  of  chlorophyl  is  not  accepted 
by  Pfeffer  in  his  Vegetable  Physiology^  to  which  reference  is  made  below, 
nor  by  Wiesner,  who  in  the  main  agrees  with  Pfeffer.  In  a  short  but 
important  paper.  Dr.  K.  Brandt  states  that  the  chlorophyllaceous  bodies 
found  in  some  animals,  as  Spongilla  and  Hydra^  are  in  reality  not  organs 
of  the  animals  themselves,  but  entophytic  algsB,  which  evolve  oxygen, 
upon  which  the  animals  live. 

In  his  Physiology,  Pfeffer  refers  to  Boehm's  view  with  regard  to  the 
movement  of  water  in  plants,  which  he  criticises  unfavorably,  and  in 
reply  to  this  appeared  a  communication  by  Boehm  in  the  Botanische 
Zeitung,  in  which  he  supports  his  original  view  that  the  movement  is 
brought  about  by  suction  and  not  by  imbibition,  as  believed  by  most  phy- 
siologists of  the  present  day,  nor,  as  was  formerly  supposed,  by  capillarity. 
In  the  Proceedings  of  the  Berlin  Academy  is  a  paper  by  Schwendener 
on  Climbing  Plants^  in  which  he  treats  of  the  effect  of  geotropism,  the 
grasping  of  the  support  in  consequence  of  the  formation  of  spirals  by 
nutation,  &c.  The  Jeuaische  Zeitschrift  contains  an  article  by  StaU 
on  So-called  Compass-plants.  In  addition  to  Silphium  la/dniatumy  the 
well-known  compass-plant,  he  found  that  Lactiica  scariola^  and  to  some 
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extent  Lactuca  saligna^  Aplopappus  rtibiginosus,  Chondrilla  juncea^  and 
probably  other  plants,  also  place  tbeir  leaves  in  a  meridional  position. 
The  cause  of  this  he  attybutes  to  the  unusually  great  sensitiveness  of 
tbe  leaves  of  the  species  named  to  the  action  of  light. 

The  subject  of  plant  respiration  has  been  studied  by  Borodin,  who 
maintains  more  strongly  than  ever  his  opinion  that  the  energy  of  the 
respiration  in  leafy  shoots  under  constant  external  conditions  is  a  func- 
tion Of  the  carbohydrous  material  which  is  present  in  the  plant.  Dr. 
Th.  W.  Engelmann,  in  a  paper  in  the  Botanische  Zeitnng,  describes  a 
new  method  for  the  investigation  of  the  exhalation  of  oxygen  by  plants 
and  animals.  He  makes  use  of  the  bacteria,  which  commonly  produce 
putrefaction.  Their  motions  cease  when  the  supply  of  oxygen  is  shut 
off,  and  revive  when  it  is  renewed,  and  by  watching  their  motions  one 
can  tell  whether  oxygen  is  being  evolved  by  plants  or  animals  near 
them. 

In  the  Botanische  Zeitung  for  1880,  Schimper  gave  an  account  of  the 
origin  of  starch -grains,  and  this  was  followed  in  1881  by  a  paper  on 
Growth  of  Starch  grains^  in  which  the  author  expresses  the  view  that 
starch-grains  are  crystalloid  substances,  and  he  opposes  strongly  the 
view  of  Naegeli  that  they  increase  by  intussusception.  In  reply  Naegeli 
published  an  article  in  the  same  journal,  upholding  his  original  view 
against  Schimper.  Arthur  Meyer,  in  an  article  which  also  appeared  in 
tbe  Botanische  Zeitung,  on  the  Structure  of  Starch-grainSy  takes  the 
ground  that  Naegeli's  theory  of  intussusception  has  not  been  disproved 
by  Schimper's  observations,  although  he  agrees  that  Schimper's  hypoth- 
esis, that  starch-grains  are  sphsBrocrystalloids  of  a  carbohydrate,  affords 
the  simplest  explanation  of  the  formation  of  the  layers. 

The  crystalloids  found  in  marine  algae  are  described  m  Pringsheim's 
JahrbUcher  by  Klein.  The  paper  is  followed  by  one  on  the  Crystalloids 
in  the  Nuclei  of  Pinguicula  and  Utricularia.  Zacharias  has  two  papers 
in  the  Botanische  Zeitung;  one  on  the  Chemical  Constitution  of  the 
NueleuSj  and  the  other  on  Spermatozoids.  The  main  part  of  the  nucleus 
of  vegetable  cells  consists  of  nuclein,  which  is  also  found  in  what  Stras- 
burger  calls  the  nuclear  plate  formed  during  cell  division.  In  the 
second  paper  Zacharias  states  that  as  far  as  their  chemical  composition 
is  concerned  the  spiral  bands  of  the  sperm^tozoids  of  plants  resemble 
tbe  bodies  of  the  spermatozoa  of  animals,  while  the  cilia  resemble  the 
tails  of  the  latter.  Furthermore  the  spiral  bands,  as  is  shown  by  their 
containing  nuclein,  originate  in  the  nuclei  of  the  mother  cells,  while  the 
cilia  arise  from  the  cell-plasma.  Tne  Untersuchungen  of  the  Gottin- 
gen  laboratory  contain  papers  by  Keinke  and  Kodewald  entitled  Studien 
iibcr  Protoplasma.  The  first  gives  detailed  analyses  of  the  protoplasm 
of  JStJuilium  septicum.  The  other  papers  relate  more  particularly  to  the 
assimilation  and  metastasis  occurring  in  cells.  According  to  Prof.  F. 
Schmitz,  in  an  article  on  Formation  and  Growth  of  the  Cellmembranss  of 
PlantSj  the  cell  walls  are  formed  by  centripetal  apposition,  and  not  by 
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intassasceptioDy  and  he  gives  as  an  illustration  the  pollen  grains  of 
Coboea  scandenSjWhere  the  spiny  outer  wall  is  formed  earlier  than  the 
inner  wall.  Karl  Eichter  shows  that  the  cell  walls  of  fiingi  are  formed 
of  cellulose  proper,  rather  than  of  what  is  called  fungus  cellulose,  since 
on  treating  with  potash  they  give  the  reactions  of  cellulose.  Yesque,  in 
the  Annales  des  Sciences,  gives  an  account  of  some  peculiar  cellulose 
formations. 

An  important  paper  by  Schwendener  on  the  Structure  and  MeeJmnUm 
of  Stomata  was  published  in  the  Proceedings  of  the  Berlin  Academy,  in 
which  the  hinge-like  action  of  the  closing  cells  dependent  on  the  posi- 
tion of  the  thickenings  of  their  walls  in  certain  positions  was  explained. 
Pringsheim's  Jahrbiicher  contains  two  elaborately  illustrated  anatomical 
papers ;  one  by  Ambronn  on  the  Development  and  Mechanical  Properties  of 
Collenchymay  and  one  by  Haberlandt  on  the  Comparative  Anatomy  of  the 
AsHmilating  Portion  of  Plants;  also  a  paper  by  Westermaier  on  the  In- 
tensity of  Growth  of  the  Scheitel-cell  and  its  Earliest  DivisionSy  to  which 
there  is  a  reply  by  Goebel  in  the  Botanische  Zeitung.  The  Annales 
des  Sciences  for  the  present  year  is  almost  wholly  devoted  to  articles 
relating  to  vegetable  anatomy,  several  of  which  are  copiously  illustrated, 
the  principal  papers  being  those  of  Olivier  on  VAppariel  tigumentaire  des 
racineSj  of  Gerard  on  le  Passage  de  la  racine  d,  la  Hge^  and  of  Ouignard  on 
Emhryoginie  vSgStale  comparie. 

The  Journal  of  Botany  contains  a  paper,  by  Vines,  on  the  History  of 
the  Scorpioid  CymCj  and  by  Dickson  on  the  Morphology  of  the  Pitcher 
of  Cephalotus  folliculariSj  in  which  he  differs  from  Hooker  in  regarding 
the  pitchers  as  formed  from  the  upper  part  of  the  leaves  rather  than  as 
special  structures  developed  on  the  prolonged  midribs.  There  is  also 
a  paper,  by  Eichler,  on  the  pitchers  of  Cephalotus  foUicularis  in  the 
Jahrbuch  of  the  Boyal  Botanic  Garden  of  Berlin. 

The  vegetative  organs  of  Monotropa  hypopitys  have  been  studied  by 
Eamienski,  who  found  no  haustoria,  and  concluded  that  the  plant  is  not 
a  parasite,  but  a  saprophyte,  and  he  states  that  a  mycelium  is  always 
found  in  the  ground  about  the  Monotropa  roots,  and  that  the  nourie^- 
ment  of  the  roots  may,  perhaps,  depend  on  the  action  of  the  mycelium  on 
plants  around.  In  a  paper  on  the  Weibliche  BlUthen  der  Coniferenj 
Eichler  states  his  belief  that  the  ovule  of  GonifersD,  or,  as  it  may  be 
called,  macrosporangium,  like  the  corresponding  organ  in  the  higher 
cryptogams,  is  of  the  nature  of  an  emergence,  and  may  arise  either 
from  a  leaf  or  an  axis. 

An  important  work,  by  Hermann  Mueller,  on  the  relations  of  plants 
to  insects,  is  Alpenblumen^  ihre  Befruchtung  durch  Insekten  und  ihre  An- 
passungen  an  dieselben.  The  work  is  divided  into  four  parts,  of  which 
the  second  and  third  are  especially  valuable  to  botanists,  as  they  con- 
tain detailed,  and  in  many  cases  illustrated,  accounts  of  the  arrange- 
ments for  cross-fertilization  in  a  large  number  of  species.  FertUutation 
in  Rhexia  virginica  is  described  and  figured  in  the  Torrey  Bulletin,  by 
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W.  H.  Leggett  William  Trelease  has,  in  the  same  jonrnaly  two  papers 
on  FertiUzatian  of  Hcrophtdaria  and  Perforation  of  Flowers.  Trelease  has 
also  two  xmpers  in  the  American  Naturalist  on  Fertilization  of  Calamintha 
Nepeta  and  on  the  Fertilization  of  Salvia  splendens  by  Birds.  Dr.  W.  P. 
Wilson,  in  the  Tubingen  Laboratory,  has  made  a  study  of  the  Cause  of  the 
Excretion  of  Water  on  the  Sutface  of  Nectaries^  and  finds  that  it  is  caused 
by  osmosis,  and  not  by  pressure  from  within  the  cells,  as  is  shown  by  the 
exi>eriment  of  thoroughly  drying  the  surface  of  nectaries  with  fOlter 
paper,  when  the  flow  of  nectar  ceases  until  the  surface  is  again  touched 
with  some  substance  which  favors  an  osmotic  flow.  The  foliar  Nectar 
Glands  of  Populus  are  described  and  figured  by  Trelease,  in  the  Botanical 
CkuEette  for  November,  where  he  makes  some  suggestive  remarks  on  the 
origin  of  such  glands  and  their  relative  frequency  in  living  and  fossil 
species  of  poplar. 

Some  important  text-books  relating  to  vegetable  anatomy  and  physi- 
ology have  appeared  during  the  year.    The  most  important  is  the 
Pflanzenphysiologie  of  Professor  Pfeffer,  of  Tubingen,  of  which  two  parts 
have  appeared,  covering  respectively  383  and  484  pages,  and  illustrated 
by  a  small  number  of  wood-cuts.    The  first  part  relates  to  the  subject  of 
StojB^wechsel  and  the  second  to  Kraftwechsel.    The  Elemente  der  Anatomic 
und  Physiologic  der  Pflanzen  of  Professor  Wiesner,  of  Vienna,  is  a  vol- 
ume of  272  pages,  with  numerous  good  wood-cuts,  and  embodies  the 
sabstance  of  his  class  lectures  on  these  subjects,  and  other  botanical 
sabjects  will  be  treated  in  subsequent  volumes.    Strasburger's  ZeUbiU 
€Umg  und  2kUtheilung  has  reached  a  third  edition,  in  which  is  embodied 
tjhe  latest  results  of  the  very  numerous  investigations  made  with  regard 
'to  the  cell  structure  in  the  last  few  years.    The  Oerman  translation  by 
*•  Carl  Milller  from  the  Danish  of  Botamschc  Mikrochemic^  by  Dr.  Y. 
Poulsen,  places  that  convenient  little  book  within  the  reach  of 
lM>tanical  teachers. 

BACTERIA. 

A  very  large  number  of  papers  has  appeared  on  bacteria  and  their 

^relation  to  disease,  most  of  which  have  treated  the  subject  from  a  medical 

;2>oint  of  view,  and  only  an  unusually  small  number  has  been  devoted 

^^x>  the  botanical  aspects  of  the  subject.    The  two  largest  and  most  com- 

"^lete  publications  are  Aetiologic  der  Infectionshrankheiteny  with  special 

^^ference  to  the  fungus  theory,  an  octavo  volume  of  over  four  hundred 

Images  and  several  charts,  comprising  15  papers  read  before  the  Medi- 

^sal  Society  of  Munich  in  1880.    The  other  work,  Mitthcilungcn  aus  dem 

'Maiserlichen  Oesundhcitsamtc,  published  in  Berlin  under  the  direction  of 

IDr.  Struch,  is  a  quarto  volume  of  400  pages,  with  14  lithographic 

X^lates,  and  contains  14  articles  relating  to  the  action  of  pathogenic 

organisms,  means  of  disinfection,  &c.    As  a  rule,  the  physicians  of 

^Munich  are  adherents  of  Naegeli,  who  regards  the  different  so-called 

pathogenic  forms  not  as  distinct  species,  but  rather  as  modifications  of 

the  same  species,  or  of  a  few  distinct  species  which  produce  different 
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changes  a<^cording  to  the  different  conditions  under  which  they  are 
placed,  and  which  may,  by  natural  or  artificial  means,  be  transformed 
one  into  another.  The  Berlin,  school,  on  the  other  hand,  deny  that  the 
different  organisms  are  modifications  of  a  few  common  forms  brought 
aboat  by  changes  in  external  conditions,  but  maintain  that  they  are 
permanent  forms  capable  of  perpetuating  themselves  indefinitely 
without  undergoing  any  change,  either  in  their  morphological  structure 
or  their  pathological  action.  There  is  no  way  at  present  of  reconciling 
these  two  widely  different  ^'lews,  for  each  side  accuses  the  other  of  lack 
of  care  in  conducting  experiments  and  inoculations.  In  the  Munich 
volume  Bollinger  gives  a  historical  account  of  the  diseases  caused  by 
fungi  in  lower  and  higher  animals;  Bezold,  a  paper  on  OtomykosiSy 
in  which  he  expresses  the  view  that  in  the  case  of  Aspergillus  and  simi- 
lar fungi  the  spores  make  their  way  into  the  ear,  and  produce  an 
inflammation,  although  in  some  of  the  cases  recorded  a  growth  of  the 
fungus  was  not  noticed  until  oil  had  been  applied  to  the  ear.  The 
£Btiology  of  diphtheria  is  discussed  in  two  papers  by  Oertel  and  Banke, 
followed  by  a  discussion,  in  which  several  medical  men  took  part.  The 
principal  point  at  issue  was  whether  there  exists  a  disease  with  mem- 
branous exudation  in  the  throat  which  is  not  of  a  diphtheritic  nature. 
In  the  present  connection  it  is  only  necessary  to  state  that  it  seemed 
to  be  admitted  by  both  sides  that  the  bacterial  forms  found  are  the 
same  in  all  cases,  and  not  to  be  distinguished  from  those  found  also  in 
healthy  persons.  In  the  same  volume  are  two  articles  by  Buchner  on 
the  Action  of  Bacteria  m  Living  Bodies  and  on  the  Conditions  of  Diffu- 
sion of  Fungi  in  the  Air.  In  the  first-named  paper  he  refers  to  the 
experiments  previously  made  by  himself  on  the  interchangea-bility  of 
Bacillus  anthracis  and  B.  subtili^^  and  states  that  the  fatal  result  of 
pathogenic  organisms  is  not  so  much  owing  to  their  poisonous  action 
on  the  whole  system  as  on  special  organs  or  parts  of  the  body.  In  the 
second  paper  he  remarks  that  when  in  fluids  bacteria  are  not  readily 
transported  through  the  air,  but  when  the  substance  in  which  they 
are  contained  is  dry  it  Is  likely  to  become  reduced  to  dust  or  small 
fragments,  and  in  this  form  the  bacteria  are  taken  up  by  the  air  and 
absorbed  by  animals.  In  a  paper  on  the  Etiology  of  Abdominal  Typhus^ 
Port  states  that  the  disease  is  caused  by  emanations  from  the  soil,  and 
is  propagated  by  particles  in  the  air,  and  not  by  drinking  water. 

In  the  Berlin  JViittheilungen,  Koch  has  a  paper  en  the  mode  of  study- 
ing pathogenic  organisms.  His  method  is  to  make  use  of  solid  or  semi- 
solid substances  rather  than  fluids  in  his  cultures,  as  in  the  latter  the 
different  kinds  of  bacteria  which  make  their  appearance  are  mixed 
together  in  utter  confusion,  while  when  cultivated  on  substances  like 
potato  or  carrot,  for  instance,  the  different  forms  grow  in  masses  in  dis- 
tinct spots  which  can  be  easily  seen,  and  the  different  forms  obtained 
nearly  or  quite  pure.  His  favorite  substance  for  pure  cultures  is  gela- 
tine combined  with  various  nutritive  fluids,  depending  on  the  partic- 
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alar  species  to  be  stadied.  The  article  is  illusti^ated  with  numerous 
micro-photographs.  In  his  paper  on  the  JEtiology  of  Splenic  Fever j 
Koch  attacks  the  views  of  Pasteur  and  other  French  writers,  as  well  as 
those  of  Buchner,  with  regard  to  the  specific  identity  of  BaciUtts  an- 
thracis  and  B.  subtiliSj  and  denies  that  earth-worms  have  the  influence 
in  spreading  the  disease  which  was  attributed  to  them  by  Pasteur.  He 
distinguishes  between  splenic  fever  and  malignant  oedema,  which  he 
thinks  have  been  confounded  by  Pasteur,  and  maintains  that  the  Bacilli 
iTvhich  produce  the  two  diseases  are  distinct,  and  he  even  hints  that 
there  are  probably  other  diseases  of  a  similar  nature  which  will  also  be 
shown  to  be  produced  by  distinct  forms  of  Bacillus.  In  his  paper  on 
Progressive  Virulence  and  Acquired  Adaptability  in  Septicamiiay  Oaffky 
afiftrms  the  constancy  of  pathogenic  organisms  and  controverts  the  views 
of  Gramitz  in  Virchow's  Archiv,  on  the  Theory  of  protective  inooula- 
tianj  who  there  states  that  not  only  bacterial  forms  but  even  harmless 
molds  may,  by  changing  the  temperature  and  in  other  ways,  be  con- 
verted into  dangerous  organisms.  With  the  exception  of  a  paper  by 
Ij6fi9er,  on  the  Immunity  Question^  most  of  the  remaining  articles  in  the 
Mittheilungen  relate  to  means  of  disinfection,  which  is  best  accomp- 
lished by  the  use  of  steam,  which  destroys  the  spores  of  bacteria  more 
qnickly  than  hot  water,  sulphurous  acid,  or  other  disinfectants.  In  the 
Medizinische  Wochenschrift  is  a  short  paper  by  Huber,  Mtperimentelle 
/Studien  iiber  Milzbrand^  in  which,  among  other  facts,  he  states  that  the 
Ma^siUi  of  splenic  fever  do  not  pass  through  the  placenta  of  the  mother 
to  the  foetus.  In  the  Zeitschrift  fiir  klinische  Medizin  is  a  paper  by 
IKothnagel  on  the  lower  vegetable  organisms  found  in  the  intestinal  dis- 
c^harges  of  man,  in  which  he  mentions  the  occurrence  of  a  form  resem- 
T>ling  Clostridium  butyricum  Prazmowski,  which  is  turned  blue  by  iodine. 
X>r.  G.  M.  Sternberg,  at  the  meeting  of  the  Am.  Ass.  Adv.  Sci.,  at  Gin- 
c^iannti,  read  a  paper  on  Bacterial  Organisms  found  on  exposed  Mucous 
JSurfojcts  and  in  the  Alimentary  Canal  of  Healthy  Individuals^  giving  the 
:xnode  of  examination  and  the  results  of  observations  made  at  the  Johns 
IHopkins  University. 

The  work  done  by  French  writers  on  bacteria  has  related  principally 
^tx>  the  means  of  diminishing  the  virulence  of  the  poison  in  different  dis- 
eases and  to  inoculation  in  splenic  fever  and  chicken  cholera.    At  the 
^International  Medical  Congress,  in  London,  Pasteur  delivered  an  ad- 
^iress  in  which  he  summed  up  the  result  of  his  researches  concerning 
:inoculation  in  chicken  cholera  and  splenic  fever.    The  Comptes  Bendus 
<K>ntain  numerous  original  communications  by  Pasteur,  Chaveau,  Cham- 
l)erland,  Baux,  and  others.    In  a  communication  on  the  duration  of  life 
of  germs,  Pasteur,  in  connection  with  Chamberland  and  Baux,  found 
^at  guinea  pigs  died  of  splenic  fever  when  inoculated  with  particles 
of  soil  taken  from  fields  where  infected  animals  had  been  buried  twelve 
jears  previous.    Furthermore,  sheep  which  were  allowed  to  resort  to 
the  same  fields,  on  which,  however,  as  no  grass  was  growing,  they 
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could  not  feed,  also  died  of  splenic  fever.  The  same  observers  in  a 
paper  on  the  attenuation  of  virus  and  its  return  to  virulence  give  the 
results  of  their  researches  on  the  means  of  reducing  the  virulence  of 
the  microbes,  more  especially  those  of  chicken  cholera  and  splenic  fever. 
The  microbe  of  the  first-named  disease  does  not  produce  spores  when 
made  to  grow  in  a  decoction  of  chicken  flesh  exposed  to  the  air,  and 
it  was  possible  by  successive  cultures  to  produce  a  microbe  which  be- 
came gradually  less  and  less  virulent,  and  at  length  quite  inert  when 
injected  into  fowls.  The  nearly  inert  solutioDS  when  injected  into  fowls 
enable  them  to  resist  violent  attacks  of  chicken  cholera  when  exposed 
to  the  disease.  The  bacUli  of  splenic  fever,  however,  when  cultivated 
in  fluids  exposed  to  the  air  generally  produce  spores  which  retain  for 
an  indeflnite  period  the  virulence  of  the  disease.  When,  however,  the 
temperature  is  kept  as  low  as  16^  0.  or  above  40^  0.  the  filaments  of 
the  bacillus  grow  without  producing  spores,  and  by  successive  cultures 
under  these  conditions  Pasteur  obtained  an  inert  fluid  for  inoculation 
in  splenic  fever.  In  a  later  paper  in  the  Oomptes  Bendus  the  results 
of  inoculations  in  splenic  fever  made  at  Pouilly  le  Fort,  near  Melun, 
are  given,  and  the  results  show  that  the  animals  inoculated  did  not 
contract  the  fever  when  exposed,  while  non-inoculated  animals  did. 
Ghaveau,  also  in  Gomptes  Bendus,  gives  his  results  with  regard  to  in- 
oculation in  splenic  fever,  which  was  followed  by  exemption  from  the 
disease;  but  his  injecting  fluid  he  obtains  in  a  different  way  from  Pas- 
teur, making  use  of  fluids  in  which  only  a  minute  number  of  bacilli  are 
found,  and  he  believes  that  the  virulence  depends  on  the  amount  of  ba- 
cillus present. 

In  Nuovi  studi  sulla  natura  della  malaria  Guboni  and  Marchiafava 
confirm  the  views  of  Tommasi-Grudelli,  that  the  disease  is  caused  by  a 
Bacillus,  and  state  that  during  the  fever  only  free  spores  are  found  in 
the  blood,  while  during  the  chill  there  is  a  large  mass  of  Bacilli  to  be 
seen.  In  the  Proc.  Phil.  Acad,  is  a  preliminary  notice  by  Dr.  H.  C. 
Wood,  and  in  the  Bulletin  of  the  l^ational  Board  of  Health,  No.  17,  is  a 
detailed  account  by  Drs.  Wood  and  Formad  on  the  cause  of  diphtheria. 
They  find  microcci  in  the  membrane  of  diphtheria  which  are  not  to  be 
distinguished  from  those  found  in  pseudo-membranous  trachitis,  arising 
from  various  causes,  but  on  the  whole  are  inclined  to  admit  the 
agency  of  the  microcci,  at  least  to  a  certain  extent,  in  causing  diph- 
theria. In  a  paper  by  Dr.  Sternberg  on  a  Fatal  Form  of  S^pHcasmia^ 
in  the  rabbit,  produced  by  the  subcutaneous  injection  of  human  saliva, 
he  states  that  he  has  demonstrated  by  repeated  experiments  that  his 
saliva  in  doses  of  1.25  c.  c.  to  1.76  c.  c.  injected  into  the  subcutaneous 
tissue  of  a  rabbit  infallibly  produces  death,  which  he  thinks  is  owing  to 
the  presence  of  a  Micrococcus  which  closely  resembles,  if  it  is  not  iden- 
tical with.  Micrococcus  septicus  Gohn.  The  Beport  of  the  Department 
of  Agriculture  for  1880  contains  several  elaborate  illustrated  papers  on 
diseases  of  domestic  animals,  with  accounts  and  figures  of  the  organ- 
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isms  foand  in  the  different  organs,  viz:  8mne  Plague  and  Fowl  Cholera^ 
by  Dr.  D.  E.  Salmon ;  on  Swine  Plague,  by  Dr.  James  Law,  and  a  sec- 
ond imper  on  the  same  subject  by  Dr.  H.  J.  Detmers  ]  on  Contagious 
Pleura-Pneumonia,  by  Dr.  0.  P.  Lyman  5  and  on  Texa^  Cattle  Fever,  by 
Dr.  Detmers.  The  existence  in  man  of  a  disease  similar  to  that  pro- 
duced in  cattle  by  the  fungus  known  as  Actinomyces  bovis  has  recently 
been  made  known  in  a  paper  by  Ponfick,  entitled  Die  AMinomykose  des 
Menschen,  and  by  Johne,  in  a  pax)er  bearing  a  similar  title.  The  dis- 
ease usually  attacks  at  first  the  region  of  the  mouth  with  secondary 
internal  ^nanifestations.  The  fungus  which  occurs  in  man  closely  re- 
sembles that  found  in  cattle,  but  its  botanical  relation  to  other  fungi 
is  very  obscure,  and  cultures  artificially  made  failed  to  throw  any  light 
on  the  subject. 

Under  the  present  heading  should  be  mentioned  an  account,  by  Dr. 
Swann  M.  Burnett,  of  a  fungus  Otomyces  purpureus  found  in  the  human 
ear,  published  in  the  Archives  of  Otology;  and  an  account,  by  Ercolani, 
of  a  disease  of  horses'  hoofls,  caused  by  a  ftingus  Achorion  keratophagus 
described  and  figured  in  the  Itevue  Mycologique. 

DISEASES  OF  TJ^ANTS. 

Very  little  has  been  published  in  1881  relating  directly  to  diseases  of 
plants,  although  firequent  reference  has  been  made  to  such  diseases  in 
papers  treating  of  fungi  and  bacteria.    The  handbook,  by  Frank,  Die 
Kranhheiten  der  Pflanzen,  published  in  1880-'81,  a  semi-x>opular  work, 
gives  a  thorough  and  intelligible  account  of  the  diseases  of  vegetable  ori- 
gin, with  a  shorter  account  of  some  of  insect  origin.    H.  Marshall  Ward, 
who  was  sent  by  the  British  Government  to  Ceylon  to  study  the  coffee 
disease,  Hemileia  vastatrix,  has  succeeded  in  finding  nearly  the  com- 
plete development  of  that  fungus,  which  he  classes  with  the  Uredinece 
aa  he  has  found  teleutospores  which  belong  to  that  order.    The  agri- 
OQltural  and  smaller  botanical  journals  are  filled  with  descriptions,  gen- 
ex^y  of  a  popular  character,  of  the  diseases  of  the  vine,  especially  of 
.Fieronospora  viticola.    Investigation  with  regard  to  the  spreading  and 
txneans  of  checking  the  Peronospora  have  been  conducted  by  Prillieux 
France,  and  Garovaglio  in  Italy.    The  former  reports  the  spreading 
the  disease  to  Algiers,  where  it  occurs  with  great  violence  early  in 
summer,  attacking  not  only  the  leaves  but  the  grapes  themselves, 
fiup  as  the  injury  done  to  the  French  vineyards  is  concerned,  Pril- 
does  not  think  that  the  harm  is  very  great  except  in  unusually 
•^t  years,  although  he  says  that  in  the  region  of  Bordeaux  the  Perono- 
tsx>ora  makes  its  appearance  sometimes  as  early  as  the  last  of  May  or 
ttrst  of  June.    He  does  not  agree  with  Garovaglio  as  to  the  value  of 
til^e  application  of  lime  a«  a  preventive.    In  a  paper  read  at  the  Italian 
Cryptogamic  Society,  Passerini  described  four  species  of  fungi  which 
Attack  tobacco,  Phyllosticta  tahaci,  Ascochyta  nicotinas,  Epicoccum  purpu- 
^aseensj  and  Ma^crosporium  commune.    In  a  paper  called  Mai  nero  delta 
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vitCj  Cugini  figares  different  forms  of  Phoma  and  Sphmropsia  which  occur 
on  the  vine.  Prillieox  has  a  note  in  the  Gomptes  Kendus  on  the  root- 
rot  of  the  vine  caused  by  Rosleria  hypogceaj  and  Le  Monnier  gives  the 
resolt  of  his  observations  on  the  disease  in  the  Bulletin  of  the  Na^ 
ural  History  Society  of  Nancy.  Piillieux,  who  examined  the  disease  of 
hyacinths  in  France,  which  is  supposed  to  be  the  same  as  what  is  called 
in  Germany  ^^ringel  kranheit,"  considers  that  the  disease  is  caused  by 
insects  and  not  by  molds,  as  was  believed  by  Sorauer.  In  the  Amer- 
ican Naturalist  are  papers  by  Prof.  T.  J.  Burrill  and  W.  K.  Bigley. 
The  former,  in  his  article  on  Bacteria  as  a  Cause  of  Disease  in  PlqgUs^  gives 
an  account  of  his  studies  of  the  pear  blight  which,  he  thinks,  is  caused 
by  a  form  of  bacterium  and  which  can  be  transferred  by  inoculation  to 
healthy  trees.  The  '^yellows''  of  peaches  is  caused  by  a  similar  bac- 
terium, as  are  also  diseases  of  the  Lombardy  poplar  and  the  asx)en. 
The  paper  of  Mr.  Higley  is  entitled  the  Microscopic  and  General  Charac- 
ters of  the  Peach  Tree  affected  loith  the  Yellows j  which  he  attributes  not  to 
bacteria,  but  to  some  higher  form  of  fungus  of  which  he  found  the  my- 
celium. 

THALLOPHYTES. 

The  paper  of  De  Bary,  Zur  Systemaiik  der  Thallophyten^  published 
in  the  Botanische  Zeitung  for  January,  makes  a  change  in  the  disposi- 
tion of  the  members  of  this  difi&cult  group  of  cryptogams,  and  his  views 
on  the  subject  are  again  expressed  later  in  the  year  in  his  Untersuchungen 
uber  die  Peronosporeen^  &c.  The  four  principal  divisions,  CarpospareaSj 
OogamcB,  IsogamcBj  and  AganuBj  correspond  in  general  to  the  four  divis- 
ions of  Sachs,  but  the  arrangement  of  the  orders  under  them  is  different^ 
and,  to  illustrate  his  views  of  the  connection  of  the  order,  De  Bary  gives  a 
somewhat  complicated  table  in  which,  under  the  four  main  divisions  men- 
tioned above,  are  several  vertical  columns  in  which  the  orders  are  arranged 
so  as  to  show  their  relation  to  one  another  and  the  higher  cryptogams. 
The  chlorophyllaceous  algse  form  the  base  which  passes  through  the 
Oedogoniece  and  Coleochcete  to  the  Bryophyta  and  Pteridophyta^  while  the 
Floridem  and  Fungi  on  one  band,  and  the  Phceophycem  on  the  other,  form 
aberrant  groups.  The  Botanische  Zeitung  for  August  contains  another 
classification  of  Thallopbytes  by  Gobi.  He  proposes  to  substitute  the 
name  Olceophytw  for  ThallophyteSj  owing  to  the  gelatinous  nature  of 
the  cells  in  this  group,  and  gives  a  table  in  which  De  Bary's  four  main 
divisions  are  represented  as  segments  of  concentric  circles,  and  the 
orders,  taken  somewhat  comprehensively,  to  be  sure,  are  represented  by 
radial  lines.  In  the  Giornale  Botanico,  Camel  also  proposes  a  new 
system  of  the  vegetable  kingdom  in  which  the  arrangement  of  the 
Thallophytes  is  new.  In  this  connection  may  bo  mentioned  the  work  of 
Saporta  and  Marion,  Evolution  des  cryptogamesj  which,  although  prop- 
erly coming  under  the  department  of  paleontology,  contains  a  summary  of 
what  is  known  of  the  development  of  living  Thallophytes. 

AlgcB. — Number  four  of  the  monographs,  to  illustrate  the  flora  and 
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fauna  of  the  Say  of  Naples,  appeared  in  1881,  and  includes  the  genus 

Corallinay  by  Graf  8olms-Lauba<;h.    It  is  a  small  folio  of  64  pages,  with 

3  lithographic  plates.    It  begins  with  an  enumeration  of  the  CaraU 

lineas  of  Naples,  which  is  followed  by  an  account  of  the  development 

of  the  fruit  in  the  genus  CoralUna^  and  remarks  on  Amphiroa^  Metohesia^ 

LithophyllunijAnd  Idthothamnion.    In  the  proceedings  of  the  Zoological 

Station  at  Naples  is  a  paper,  by  Berthold,  on  the  Sexual  Reproduction 

of  the  Phceosporece  Proper.    In  Ectocarpus  siliculosus  he  found  that  some  of 

the  zoospores  came  to  rest  earlier  than  others.    These  were  the  females, 

around  which  the  males  collected  in  considerable  numbers,  until  one  of 

the  latter  became  fiised  with  the  female,  which  was  then  surrounded  by 

a  cell-wall,  and  germinated.    In  the  Botanische  Zeitung  is  a  paper  by 

£[leb8,  Beitrdge  zur  Kenntnisa  niederer  Algenformen,  in  which  a  number 

of  new  endophytic  algae  are  described,  including  three  new  genera, 

JSndasphcera^  Phyllobium^  and  Scotinosplujera.   In  Hedwigia,  WoUny  gives 

an  account  of  the  alg(B  of  Helgoland.    Of  papers  on  Desmids  may  be 

be  mentioned  Nordstedt's  De  Algis  rumnullisj  prcecipue  BesmideiSj  inter 

ZJtricularias  Musei  Lagduno-Batavi^  in  which  he  describes  species  from 

Senegal,  Venezuela,  the  Cape  of  Good  Hope  and  Java,  and  Archer's 

2fetio  Zealand  Desmids  in  Grevillea.    The  Encyklopadie  der  Naturwissen- 

soliaften  contains  a  general  account  of  algae  by  Falkenberg,  entitled 

Algen  im  weitesten  Sinne,  a  paper  of  143  pages,  with  numerous  wood- 


Of  publications  relating  to  algae  of  the  United  States  should  be  men- 

trloned  Farlow's  Marine  Algw  of  New  England  and  Adja^cent  Coast j  which 

fioxms  a  part  of  the  Eeport  of  United  States  Fish  Commission  for  1879, 

oomprising  an  account  of  all  the  marine  sx)ecies  known  to  occur  in  that 

F'e^on,  with  the  exception  of  the  diatoms.    The  paper  is  accompanied 

l>y  plates  showing  the  microscopic  structure  of  the  different  genera. 

'Tlie  Sea  Mosses^  by  Bev.  A.  B.  Hervey,  gives  popular  descriptions  of  the 

a^ore  striking  sea-we^ds  of  the  United  States,  with  colored  illustrations, 

^>^eide8  an  introduction  on  the  general  structure  of  algae.    The  Torrey 

bulletin  contains  two  papers  by  Wolle  on  American  Fresh  -  Water  Algce^ 

^^th  a  plate  of  new  American  Desmids,  and  a  note  on  Laminarioe  by  Far- 

^•>^w.  Mr.  C.  M.  Vorce  gives,  in  the  Proceedings  of  the  American  Society 

o^  Hicroscopists,  two  plates  with  notes  representing  the  forms  of  micro- 

s^M3pic  vegetable  and  animal  life  observed  in  the  water  of  Lake  Erie. 

^^^6  fourth  fasciculus  of  Algw  Am,  Bor,,  by  Farlow,  Anderson,  and  Eaton, 

^^ka  issued  in  June,  1881,  and  contains  principally  species  of  Floridece. 

Ihe  diatoms  collected  on  oysters  at  Ningpo  and  Nimrod  Sound,  China, 

i*  "the  subject  of  an  illustrated  paper  by  P.  Petit  in  the  memoirs  of  the 

Clxerbourg  society.    Cleve  gives  descriptions  and  plates  of  diatoms 

.        ^x>in  Honolulu,  the  Galapagos  Islands,  Port  Jackson,  and  the  Mediter- 

L       t^nean  in  a  paper  entitled  On  some  new  and  little  Jcnown  Diatoms  in  the 

I       Pi^ooeedings  of  the  Swedish  Royal  Academy.    The  genus  Ghrammatophoraj 

M       in  connection  with  plates  53  and  53  B  of  Van  Heurck's  Synopsis  of 

1  8.  Mia.  109 ^26 
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Belgian  Diatoms,  is  the  subject  of  a  paper  by  Grunow  in  itie  Botaniscbes 
Centralblatt.  The  sabject  of  Fineness  of  Striation  as  a  Specific  Charac- 
ter of  Diatoms  is  discussed  in  the  Am.  Monthly  Micros.  Journal  by 
Prof.  n.  L.  Smith,  in  which  he  takes  strong  gronnd  against  the  views ' 
of  Castracane,  and  regrets  that  so  many  new  species  are  founded  on  the 
variable  distinctions  of  striation.  In  the  same  journal,  Dr.  6.  M.  Stem- 
berg  states  that  he  is  able  to  confirm  the  views  of  Wallich,  that  the 
motions  of  diatoms  are  produced  by  delicate  filaments  projecting  from 
the  valves.  Of  Yan  Heurck's  Synopsis  des  Diatomdes  de  BclgiquCj  part 
3,  plates  31-53,  including  the  Pseudo-Bhaphidece^  appeared  during  the 
year,  and  parts  17-18  of  Schmidt's  Atlas  der  Diatomaceenkunde.  The  first 
part  of  Habirshaw's  Catalogue  of  tlie  Diatomacew  also  appeared  this  year. 

Lichens. — ^The  first  part  of  Minks'  Symbolce  licheno-mycologicce^  which 
the  author  styles  a  contribution  to  the  knowledge  of  the  boundaries 
between  lichens  and  fungi,  appeared  towards  the  end  of  1881,  and  a 
continuation  is  promised.  He  gives  a  catalogue  of  a  large  number  of 
recognized  fungi,  many  of  which  are  common  8i)ecie8,  in  which  he  de- 
clares that  he  bas  found  microgonidia,  and  hence  concludes  that  they 
are  not  fungi,  but  lichens.  In  the  introduction  he  advances  some  decid- 
edly novel  views  on  the  formation  of  asci  and  spores.  In  the  Griomale 
Botanico,  Mattirolo  give^  the  results  of  his  study  of  the  genus  Cora,  of 
which  be  recognizes  two  species,  making  a  new  genus,  Bhipidonema  of 
Cora  Ugulata,  The  genus  Cora^  which  has  by  some  been  considered  to 
belong  to  fungi  and  by  others  to  lichens,  has  fruit  resembling  the  Auri- 
cularinij  but  bas  also  gonidia,  and  for  this  reason  Mattirolo  creates  the 
new  division  of  lichens,  which  he  calls  Hymenolichenes  to  include  the  two 
genera  above  named. 

The  descriptive  notices  of  licrhcns  which  appeared  during  the  year  were 
principally  continuations  of  periodical  communications.    In  the  Torrey 
Bulletin,  Willey  calls  attention  to  anew  North  American  lichen,  Ompha- 
lodium  Hottentottum  var.  Arizonicum  Tuck,  and  he  has  also  a  note  on 
Similarity  between  tlie  Liclien  Flora  of  Africa  and  South  America.    Flora 
contains  a  continuation  of  Nylunder's  Addenda  nova  ad  Lichenographiam 
Europeam  and  Mueller's  Lichenologische  Beitrdge,  the  last  of  which  includes 
species  from  nearly  all  parts  of  the  world.    Mueller  also  describes  a 
number  of  Swiss  lichens,  especially  from  the  Valais,  in  the  Bull.  Soc 
Murithienne  du  Valais.    The  Lichenologische  Fragmente  of  Arnold  have 
been  continued  in  several  numbers  in  Flora.    Contributions  to  British 
lichens  have  been  made  by  Crombie  in  Grevillea  in  two  articles,  Ob-  - 
serrations  on  Parmelia  oliva^ea  and  its  British  AllieSy  a,m{  New  BriHsh^^ 
Lichens,    In  France  the  third  fascicle  of  Eoumegufere's  Lichenes  OaUiciSm 
exsiccati  has  appeared,  and  in  Italy  there  has  been  published  Anacrisess^ 
dei  licheni  della  Valesia  by  Baglietto  and  Carestia,  and  two  pai)ers  by^ 
Jatta;  in  the  Giomale  Botanico,  on  some  lichens  in  the  herbarium  of  D^^ 
Notaris.    In  Flora,  Fries  has  a  note  on  the  lichens  of  Ehrart.    ContiLiE^ 
butions  to  the  lichen  flora  of  Lapland  have  been  made  by  Wainio. 
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Fungu—Two  important  papers  by  De  Bary  relating  to  Peronosporece 
are  Uniermckungen  iiber  die  Perarto^poreen  und  Saprolegnieen,  and  Zur 
Kenntniss  der  Peronosporeen.    The  first-named  paper  forms  the  fourth 
series  of  De  Bary  and  Woronin's  Beitrdge  zur  Morphologic  und  Physio- 
logic  der  Pthe^  and  includes   145  quarto  pages,  with  6  lithographic 
plates.    It  is  devoted  especially  to  the  consideration  of  the  reproductive 
process  in  the  two  orders  named  above  as  illustrated  by  the  genera 
Pgtkiumj  PhytophthorOf  Saprolegnia^  and  Achlya.    In  the  ca«e  of  the 
Saprolegniecej  De  Bary  thinks  that  in  forms  where  oogonia  are  found  with- 
out male  pollinodia  they  must  be  considered  as  representing  a  distinct 
apogamous  species,  and  not  as  temporary  variations  of  bisexual  species. 
At  the  end  is  a  chapter  on  the  basis  of  a  natural  classification  of  fungi. 
The  secondpaper  of  De  Bary's,  which  appeared  in  the  Botanische  Zeitung, 
takes  up  more  in  detail  than  in  the  previously-named  paper  the  develop- 
ment of  certain  species  of  Pythium  and  Phytophthora^  which,  according  to 
I>e  Bary,  have  a  much  wider  diffusion  and  inhabit  a  greater  variety  of  host 
p/aats  tjian  has  been  supposed.    The  fourth  part  of  Brefeld's  Botanische 
CfnUrsuchnngen  iibcr   Sckimmclpilzc  includ<js  11   articles  on  different 
in.ircological  subjects,  in  the  last  of  which,  the  Comparative  Morphology 
ofj'ungij  he  gives  his  views  on  classification,  and  adopts  the  view  which 
is  iDeginning  to  prevail  in  some  quart-ers  that  the  larger  and,  as  they 
h.a.^e  been  supposed,  more  highly  developed  forms  of  fungi  are  in  reality 
d^^enerate  non-sexual  forms  descended  from  sexual  ancestors.    The 
*  otli^er  papers  relate  to  the  mode  of  making  microscopic  cultures  the  de- 
velopment of  different  species  of  Muoorini,  AscomyceteSj  &c.    In  his  Bei- 
^^^^  mr  Biologic  der  Mucorineenj  Wortmann  shows  that  the  bending  of 
tlie  sporangial  stalks  and  mycelium  is  not  dependent  on  a  force  called 
s^^xnatotropismus  by  Van  Tieghem,  but  on  the  varying  amounts  of 
^oistnre  in  the  substratum.    The  Eelationship  of  JScidium  Berheridis 
t^    Pucdnia  Oraminis  is  discussed  by  C.  B.  Plowright,  in  Grevillea, 
^^  December,  1881,  where  he  gives  the  results  of  a  number  of  cult- 
'^^^'^  made  with  the  object  of  determining  whether  there  is  a  genetic 
^^Unection  between  the  forms  mentioned,  and  he  considers  that  his 
^periments  do  not  show  in  a  conclusive  way  that  there  is  any  such 
^Unection.    In  the  contributions  from  the  Carlsberg  Laboratory,  Co- 
penhagen, Hansen  has  a  paper  on  the  Physiologic  et  morphologic  des  fer- 
.    "•^nte  alcooliqiieSj  the  principal  species  studied  being  Saxxiharomyces  api- 
^**fc<i«.    The  fungus  abounds  on  small  fruits,  as  cherries,  gooseberries, 
^^,  in  summer,  and  falls  or  is  washed  to  the  ground  in  autumn,  where 
^t  remains  through  the  winter  enduring  considerable  cold  without  injury. 
^^  produces  alcoholic  fermentation,  but  only  to  a  small  extent. 

Descriptive  works  on  fungi  have  been  very  numerous  in  1881.  Be- 
^^ting  to  this  country  we  may  mention,  in  the  Torrey  Bulletin,  papers 
^y  Ellis  on  JSTew  Species  of  North  American  Fungij  principally  from  New 
^'^i^sey,  and  New  Asoomycetous  Fungi;  Ellis  and  Harkness  on  Netv  Species 
^f  American  Fungi;  Peck  on  Two  New  Species  of  Fungi,  with  a  plate  of 
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Ascomycetella  quereina;  and  Gerard  on  Some  Fungi  from  Xew  Mexico 
In  the  Botanical  Gazette  are  New  Species  of  Fungij  by  Peck,  and  Nei 
Species  of  Maryland  Fungij  by  Miss  Banning;  and  in  Grevillea  Calif  or 
nian  Fungi  and  Fungi  on  Eucalyptus^  by  Cooke  and  Harkness;  and  Net 
Jersey  Fun^gij  by  Cooke  and  Ellis.  The  Oymnosporangia  of  the  Unitei 
StateSj  by  Farlow,  which  appeared  as  one  of  the  papers  in  the  volum" 
of  Anniversary  Memoirs  of  the  Boston  Natural  History  Society,  give 
descriptions  and  figures  of  the  American  species,  and  observations  oi 
the  genetic  connection  between  the  genera  Oymnosporangium  an< 
Bcestelia,  the  writer  not  finding  that  Oersted's  view  as  to  the  cpunectioi 
of  certain  species  was  confirmed  by  observations  in  this  country.  Suii 
plementary  to  this  paper  is  a  Note  on  Oymnosporangia  in  the  Torre: 
Bulletin.  The  sixth  and  seventh  centuries  of  Ellis's  ji^orth  America] 
Fungi  appeared  this  year. 

Species  of  fungi  new  to  Great  Britain  were  published  in  Grevillea  bj 
Cooke,  Plowright,  and  Philips,  and  by  Berkeley  and  Broome,  in  th< 
Annals  and  Mag.  IS'at.  Hist.  A  new  illustrated  work  by  Cooke,  callei 
Illustrations  of  British  Fungij  to  include  plates  of  HymcnomyceieSj  ha 
appeared,  and  will  be  continued  in  parts.  Oudemans  has  issued  a  Re 
tision  des  champignons  trouvis  .  .  .  dans  les  PaysBas.  Ht'dwigia  con 
tains  a  number  of  mycological  papers:  Einige  neuc  Pyrenomycetenj  ii 
which  Kiessl  describes  some  species  sent  to  him  for  examination  b; 
Eabenhorst  shortly  before  his  death,  and  notes  on  MierotJ^lia  and  Didy 
mosphceria  by  the  same  author,  who  does  not  agree  with  Kehm  in  uniting 
the  genera;  and  three  papers  by  Winter,  Fungi  Belvetici  Novij  Pezizt 
SauterianaSj  and  notes  on  IHscomycetes.  A  list  of  works  relating  t< 
Italian  fungi  is  given  in  Michelia  by  Saccardo  and  Penzig.  The  Att 
della  Soc.  Critt.  ItaJ.  contains  an  addition  to  the  Mycologia  Veneta,  b^ 
Spegazzini,  and  the  Giomale  Botanico,  a  continuation  of  the  Funghi  Par 
mensij  by  Passerini.  Fungi  Tridentini  contains  colored  plates  by  J 
Bresadola.  Fungi  of  Finland  have  been  described  by  Karsten  ii 
Hedwigia,  and  the  same  writer  gives  an  enumeration  of  Finnish  Poly 
poreij  Auricularinij  Hydneij  and  Clavariei  in  the  Kevue  Mycologique 
where  he  forms  a  considerable  number  of  genera  out  of  older  ones 
Gillet  has  issued  a  supplement  to  his  Champignons  de  la  FrancCj  cx>n 
taining  plates  of  Hymenomycetes.  The  Revue  Mycologique  contains  j 
number  of  papers  on  French  fungi,  among  them  continuations  of  Fung 
Oallicij  by  Eoumegu^re ;  an  account  of  species  collected  in  the  Vosge: 
by  Quelet  and  others;  and  of  species  from  the  department  of  the  Saon( 
and  Loire,  by  Lucand  and  Gillot.  The  Eevue  also  contains  an  accoun 
of  some  Algerian  species  by  Saccardo,  under  the  title  Fungi  Algeriense 
Trdbutiani.  The  new  edition  of  Rabenhorst's  Kryptogamen  Floraj  o 
which  the  fungi  are  written  by  Winter,  is  an  important  work,  of  whid 
several  parts  have  been  issued,  including  SchizomyceteSj  Saccharomycetes 
UstilaginecB  UredinecBj  and  Tremellini,  Fungi  from  Australia  have  beei 
described  in  the  Journal  of  the  Linnean  Society  by  Berkeley,  and  ir 
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Grevillea  by  Cooke.  Kalcbbrenner  has  continued  his  account  of  Cape 
fungi,  Fungi  Macowanio/ni,  in  Grevillea,  and  in  the  Memoirs  of  the  Hun- 
g^arian  Academy  he  has  published  an  illustratlsd  monograph,  Phalloidei 
9iom  vd  minus  cogniti.  The  fungi  of  the  late  Mile.  Libert  form  the  sub- 
ject of  two  papers;  one  by  Cooke  and  Philips  in  Grevillea,  which  in- 
clades  DiscomyceteSy  and  the  other  by  Boumegu^re  and  Saccardo  in  the 
Sevne  Mycologique,  including,  principally,  Pyrenomycetes  and  Fwngi 
4mperf€cti.  Several  decades  of  dried  fungi,  from  Buenos  Ayres  and 
Srazil,  have  been  issued  by  Spegazzini,  under  the  name  of  Hongm  sud- 
€imericano8.  The  Mycotkeca  universalis  and  other  European  series  of 
cLried  fungi  has  been  continued  in  several  centuries. 

CkaracecB. — ^In  the  Memoirs  of  the  University  of  Lund,  Nordstedt  de- 
ficribes  the  CharticecB  of  New  Zealand  collected  by  Dr.  S.  Berggren,  who 
found  double  the  number  of  species  previously  known  to  exist  in  that 
xegion.  J.  Mueller,  in  the  Bull.  Soc.  Bot.  of  Geneva,  describes  the  Char- 
€ice(B  growing  near  that  city.  The  occurrence  of  Charq,  obtusa  Desv.  in 
IBritain  is  recorded  by  Henry  and  James  Groves,  who  also  have  Notes  on 
British  CharacecR  in  the  Joui-nal  of  Botany.  A  fascicdlus  of  American 
4}haraceaf  has  been  issued  by  Dr.  T.  F.  Allen,  of  New  York. 

ABGHEGONIATA. 

MusoinecB. — ^In  this  department  of   botany  there  have  appeared  a 

xiumber  of  descriptive  works,  but  very  few  relating  to  development.    Of 

^be  latter  the  most  important  is  Leitgeb's  Untersuchungen  iiber  die 

JLebermoosej  which  is  continued. in  a  fourth  volume  treating  of  the  Maf- 

^ihantiacecBj  with  general  remarks  on  Hepaticoe^  illustrated  with  eleven 

3)lates.    He  gives  his  observations  especially  on  the  organs  of  repro- 

<luction  and  discusses  the  arrangement  of  the  genera,  which  he  places 

in  three  tribes:  RiccieWj  CorsinieWj  Marchantieoe.    He  defines  four  types 

o/  sporogonium  in  liverworts,  but  recognizes  only  three  in  mosses. 

Xeitgeb  also  has  a  paper  on  the  position  of  the  fruit-sack  in  some  of  the 

Jfungernianni(B  in  the  Proceedings  of  the  Vienna  Academy.   Elein  records 

the  occurrence  of  buds  on  the  inflorescence  stalks  of  Marchantia.    In 

Plora,  Jack  gives  descriptions  of  the  European  species  of  Badula.    The 

JECepaticcB  collected  in  Tasmania  and  Kew  Zealand  by  Beccari  have  been 

described  by  Hampe  and  Geheeb  in  the  Revue  Bryologique.  In  the  way 

of  exsiccatse  we  would  notice  the  appearance  of  the  eleventh  and  twelfth 

decades  of  Massalongo's  Hepaticce  Italice  Venetce. 

On  the  subject  of  mosses  we  have  to  notice  in  Great  Britain  the  ap- 
pearance of  a  reprint  of  the  London  Catalogue  of  British  Mosses  and  Hepa- 
tictJB  under  the  direction  of  the  Botanical  Record  Club,  also  the  fourth 
partof Braithwaite's^rt^t^A  MossFlora^ comprising  {heFissidenta^^ecB.  In 
Germany  we  should  mention  the  work  of  Warnstorf,  Die  Europaischen 
Torfmoosej  with  critical  descriptions  of  species,  and  the  Sphagnotheca 
Europcea  of  the  same  writer,  which  is  a  collection  of  50  dried  speci- 
mens of  Sphagna.    In  answer  to  Warnstorf,  there  was  a  reply  by  Lim- 
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pricht  in  relation  to  the  determination  of  certain  species  in  the  Bot- 
Centralblatt,  to  which  in  return  Warnstorf  replied  at  some  length. 
Limpricht  has  described  some  mosses  new  to  Silesia  and  new  species  of 
the  genns  Sarcoscyphus.  Die  Moose  Deutschlands  is  the  title  of  a  work  by 
P.  Sydow,  intended  as  an  introduction  to  the  study  and  detenuiuation 
of  German  mosses.  Mosses  from  the  north  of  Europe  have  been  de- 
scribed by  Lindberg,  from  the  Pyrenees  by  Eenauld,  from  Brazil  by 
Hampe,  and  from  Beunion  and  Madagascar  by  Mueller  and  Geheeb  in 
Beliquice  ButenbergiaTiCB.  Four  new  genera  from  India,  Africa,  and  Java 
have  been  described  by  Mueller  in  the  Bot.  Centralblatt. 

Higher  Cryptogams  and  Ferns. — ^In  the  second  part  of  his  Beitrage  zur 
vergleichenden  JEntwiclcelungsgeschichte  der  Sporangien^  published  in  the 
Botanische  Zeitung  of  this  year,  Goebel  shows  that  an  archespor  exists 
in  several  vascular  cryptogams  where  its  existence  had  not  been  sus- 
pected. After  som  e  obseivaticns  onthe  MarattiacecBj  Ophioglossum^ 
a>n6.8elaginellaj  he  compares  the  development  of  the  pollen-sacks  of  Coni- 
fercB  with  their  sporangia.  In  conclusion  he  proposes  a  new  classifica- 
tion of  the  higher  cryptogams,  including  fossil  as  well  as  living  repre- 
sentatives. Prantl  in  the  Botanische  Zeitung  gives  the  results  of  his 
experiments  on  the  nutrition  of  the  fern  prothalli  and  the  distribution 
of  the  sexual  organs.  The  same  writer  has  a  preliminary  commui  lication 
on  the  Morphology^  Anatomy^  and  classification  of  Schizeacece  in  Bugler's 
Jahrb.  In  Eichler's  Jahrb.  is  a  review  of  the  genus  Adiantum  by  Max 
£uhn.  Additions  to  the  fern  flora  of  the  West  Indies  have  been  made 
by  Jenman.  A  number  of  papers  on  American  ferns  have  ap]>eared  in 
the  Torrey  Bulletin  and  Botanical  Gazette.  In  the  first-named  journal 
are  Nos.  9, 10,  and  11  of  Eaton's  JS'ew  or  Little-hnoicn  Ferns  of  the  United 
States^  containing  critical  notes  on  species  principally  from  the  West,  and 
from  Florida.  A  new  American  fern,  Cheilanthes  Parishiij  is  described 
and  figured  by  G.  E.  Davenport.,  who  also  has  a  paper  on  Vernation  in 
Botrychiaj  and  one  on  Onoclea  sens^lis  var.  obtusilohata.  There  is  also 
a  note  by  L.  M.  Underwood  on  the  last-named  species.  Mr.  John  Kob- 
inson  records  the  occurrence  of  Botrychium  simplex  near  Salem,  Mass. 
In  the  Botanical  Gazette  are  accounts  of  New  Mexican  ferns  by  H.  H. 
Eusby,  of  Arkansas  ferns  by  F.  L.  Harvey,  and  of  Florida  ferns  by 
Miss  M.  G.  Eeynolds.  Sets  of  Trinidad  ferns,  collected  by  Feudler  and 
determined  by  Eaton,  have  been  offered  for  sale;  also,  the  second  series 
of  A.  H.  Curtiss's  Southern  Ferns. 

The  development  of  Azolla  has  been  made  out  for  the  first  time  by 
Berggren,  who  published  the  results  of  his  investigations,  with  illustra- 
tions, in  the  Proceedings  of  the  University  of  Lund.  The  species  studied 
by  him  was  Azolla  Caroliniana^  and  the  development,  which  wa«  nearly 
completely  ascertained,  although  the  act  of  fertilization  wa«  not  directly 
seen,  was  found  to  resemble  closely  that  of  Salvinia,  A  biological  pecu- 
liarity of  Azolla  Carolimana  was  described  by  Westermaier  and  Am- 
bronn,  who  found  that  the  root-cap  remains  but  a  short  time,  is  then 
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thrown  off,  and  the  naked  apex  then  retains  its  activity.  An  account 
of  the  development  of  the  embrj-o  of  Isoetes  lacustris  is  given  by  Kienitz- 
Gerloff  in  the  Botanische  ^itung. 

But  a  brief  notice  can  be  given  of  the  numerous  descriptive  works  on 

phsenogams  which  have  appeared  during  the  year.    Relating  to  this 

country  we  have  to  notice  a  List  of  State  and  Local  Floras  of  the  United 

States,  by  Gerard  and  Britton,  in  the  Torrey  Bulletin;  a  List  of  New 

J^ersey  Plants,  including  also  cryptogams,  by  N.  L.  Britton;  a  List  of 

Jliickigan  Plants^  by  Irwin  P.  Smith,  and  a,  Catalogue  of  the  Phcenogammis 

€Mnd  Vascular  Cryptogamous  Plants  oflndianaj  by  the  editors  of  the  Bo- 

t^anical  Gazette  and  Professor  Barnes.  Dr.  Engelmann,  in  Some  Additions 

tc  the  North  American  Flora,  in  the  Botanical  Gazette,  has  described  six 

xtew  species,  principally  fix)m  California  and  Arizona.    In  the  same 

JoomaJ  Eaton  has  described  a  new  cynaroid-composite,  Saussurea  Ameri- 

<x^fM^  from  Washington  Territory;  E.  L.  Greene  a  number  of  new  species 

jftx>m  Kew  Mexico  and  Arizona ;  Thomas  Morong  a  new  Potamogeton 

JSTilliiy  with  a  figure;  Vasey  new  grasses  from  Oregon,  Calamagrostis 

JSTtyuieUii  and  Alopecurus  saccatns,  and  a  Trichostevna  Parishii  from  San 

X>ie^.    In  the  Gazette  is  a  Comparative  View  of  the  Flora  of  Indiana 

bjr  Coulter,  and  notes  on  Chapmannia  and  Oarberia  by  A.  H.  Curtiss. 

Among  the  prominent  papers  by  Meehan  should  be  noticed  an  account 

of  JUistletoes,  and  a  paper  on  the  origin  of  Treeless  Prairies,  which  he 

thixiks  is  in  great  part  to  be  attributed  to  the  burning  of  forests  by  the 

aborigines,  both  of  which  papers  were  read  before  the  Philadelphia 

Academy.    <rhe  Torrey  Bulletin  contains  notes  on  Polygala  and  Lechea 

by  W.  H.  Leggett,  and  a  description  by  E.  L.  Greene  of  a  n^vr  Asclepias 

pin,%/olia  from  Arizona;  the  American  Naturalist  two  papers,  by  E.  L. 

Q^i^ene,  Botanizing  on  the  Colorado,  and  by  J.  P.  James,  Botanical  Notes 

f^om  Tucson.    The  first  part  of  BebVs  Herbarium  Salicum,  containing 

dried  specimens  of  willows,  has  been  issued  this  year. 

One  of  the  most  important  foreign  works  issued  during  the  year  was 

^^  CandoUe's  Monographice  Phanerogamarum,  vol.  iii,  cont/aining  1,008 

P^es  and  8  pLites,  including  the  following  monographs:  Philydracece, 

^  Caruel;  Alism^acece,  Butoma^ece,  Juncaginece,  by  Micheli;  Commelina- 

®^«,  by  O.  B.  Clarke;  and  Cucurbitacece,  comprising  nearly  two-thirds  of 

^he   volume,  by  Cogniaux.    The  third  portion  of  Kyman's  Conspectus 

fU>tras European,  including  Corollifloroi-Monochlumydew,  has  also  appeared 

tiiie  year.    Three  important  works  by  Bentham,  in  the  Journal  of  the 

Wanean  Society, should  be  noticed:  Notes  on  Orchidece,  Notes  on  Cypera- 

c«»,  with  special  reference  to  Lestibaudais's  Essay  on  Beauvois's  Oenera. 

and  the  especially  valuable  Notes  on  Chraminece,  in  which  he  expresses 

bis  views  with  regard  to  the  classification  of  grasses.    Engler's  Jnhr- 

biicher  contains  papers  by  Engler  himself  on  the  Morphological  Relations 

and  Geographical  Distribution  of  the  Genus  Rhus,  in  connection  with  the 
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living  aud  fossil  allied  Anacardiaceae^  and  a  contribution  to  the  knowl- 
edge of  the  Araceas,  The  third  Volume,  parts  2  and  3,  of  Beichenbach's 
Xenia  Orchidacea  has  been  published  this  y^r.  A  Synopsis  of  the  Oenus 
Pitcairnia  is  given  by  Baker  in  the  Journal  of  Botany.  The  Bot.  Cen- 
tralblatt  contains  a  bibliography  of  the  works  relating  to  Russian 
X)lants,  Fontes  FlorcB  EossiccBy  by  Herder.  Gronlund's  Islands  Flora 
contains  descriptions  of  the  phsenogams  and  vascular  cryptogams,  and 
a  list  of  the  remaining  cryptogams  of  Iceland.  Buchenau  has  published 
a  Flora  of  the  Islands  of  Fast  Friesland;  a  posthumous  second  part  oi 
Visiani's  Flora  Dalmatiea  has  appeared;  a  comparative  study  of  the 
floras  of  Vesuvius  and  ^tua  is  given  by  Baccarini  in  the  Giomale  Bo- 
tanico;  Ascherson  in  the  Bot.  Gentralblatt  describes  plants  from  the 
north  of  Africa  5  Willkomm  has  continued  his  Illmtrationes  Florce  His- 
panice;  Celakovsky  has  issued  aFrodromus  of  tlie  Flora  of  Bohemia; 
Hieronymus  has  published  an  account  of  plants  collected  in  Patagonia 
under  the  title  of  Sertum  Patagonicum,  The  Reliquias  Butenhergxance^  an 
account  of  the  phaenogams  and  cryptogams  collected  by  Dr.  Eutenberg 
in  Madagascar,  was  elaborated  by  Buchenau,  Engler,  Hausskuecht,  J. 
Miiller,  Komicke,  and  others,  the  greater  part  of  the  orders  having 
been  treated  by  Buchenau. 

GENEBAL. 

Die  Pflanzenmischlingey  by  Focke,  is  an  elaborate  treatise  on  hybrids, 
of  519  pages,  giving  a  catalogue  of  known  hybrids  and  an  account  ol 
their  origin,  peculiarities,  and  nomenclature.  A  new  publication  has 
appeared  under  the  charge  of  Professor  Eichler,  called  JahrbUcher  des 
Iconiglichen  botanischen  Gartens,  which  includes  a  history  of  the  Botanical 
Garden  at  Berlin,  with  a  description  ot  recent  improvements,  together 
with  original  papers  by  the  botanists  attached  to  the  garden,  the  most 
important  of  which  have  been  noticed  under  the  proper  headings.  A 
bibliographical  work,  entitled  a  Ouide  to  (he  Literature  of  Botany^  by  B. 
D.  Jackson,  has  been  published  in  Loudon,  and  includes  4,000  titles  not 
given  in  Pritzel's  Thesaurus.  The  Traitdde  hotanique  of  Prof.  Ph.  Van 
Tieghem,  of  Paris,  of  which  the  earlier  parts  have  appeared  this  year, 
is  to  form,  when  complete,  a  volume  of  about  1,300  pages.  The  Botani- 
cal Collector's  HandybooJcj  by  Prof.  W.  W.  Bailey,  is  the  third  of  the 
Naturalists'  Handy  Series,  published  by  G.  A.  Bates,  of  Salem,  Mass., 
and  contains  full  directions  for  collecting  both  phsenogams  and  crypto- 
gams. 
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Daring  the  past  year  no  discoTeries  of  previously  unknown  types  of 
animals  of  such  magnitude  as  signalized  the  year  1880  have  been  made, 
bujt  much  progress  has  been  effected  in  general  morphology  and  toward 
the  systematic  appreciation  of  many  minor  groups  as  well  as  the  char- 
acteristics of  various  organs  and  structures.  Investigation  has  been  to 
a  large  extent  in  the  same  direction  as  it  has  tended  to  for  some  years 
past,  embrj'ology  and  minute  anatomy  receiving  probably  more  new 
disciples  than  systematic  zoology,  but  the  latter  is  sure  to  receive  new 
light  from  such  special  laborers.  A  noteworthy  work  that  has  been 
completed  during  the  year — Balfour's  Introdtustion  to  Comparative  Em- 
bryology — will  undoubtedly  encourage  as  it  will  certainly  facilitate  re- 
search in  that  field. 

The  investigation  of  the  deep-sea  faunas  has  been  continued  and  con- 
firmation of  previous  conclusions  as  to  the  characteristics  thereof  has 
been  obtained  and  supplemented  by  new  discoveries.  The  ])rotest  which 
we  have  before  made  against  the  association  of  the  deep-sea  animals 
with  those  of  the  coast  to  which  they  happen  to  be  nearest  may  be  aptly 
repeated  in  this  connection.  There  is  no  more  reason,  so  far  as  tlie  ani- 
mals themselves  are  concernecL,  why  for  instance  we  should  allocate  the  ani- 
mals of  the  deep  seas  ofif  the  Kew  England  coast  with  the  coast-inhabit- 
ing animals  than  for  bringing  the  animals  of  the  entire  northern  Atlantic 
into  the  same  connection.  There  is  in  fact  less  reason,  for  there  are  more 
species  and  more  types  shared  in  common  by  the  coast  waters  of  North- 
eastern America  and  Northern  Europe,  than  by  the  fonner  and  the 
abyssal  depths  within  a  couple  of  hundred  miles  of  the  coast.  If  it  be 
urged  that  it  is  difficult  to  draw  the  line  between  the  diflPerent  zones,  it 
must  be  remembered  that  it  is  equally  difficult  to  establish  the  demar- 
cation between  contiguous  littoral  faunas.  In  a  communication  on  the 
deep-sea  crustaceans,  Mr.  Alphonse  Milne-Edwards  has  called  attention 
to  the  fact  that  near  the  Spanish  coast  and  the  Bay  of  Biscay  are  two 
distinct  faunas  neither  of  which  would  have  been  regarded  as  belong- 
ing to  the  same  geological  period  nor  to  the  same  climate,  cind  he  not 
unnecessarily  cautions  geologists  against  too   sweeping  assumptions 
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because  of  the  existence  or  non-existence  of  special  forms  in  a  given  bori 
zon.    Contemporaneous  with  tbe  peculiar  types  of  tbe  present  epoch  in 
the  surface  waters  are  forms  of  a  more  ancient  type  in  Hie  depths  of  the 
ocean  which  have  continued  with  slight  and  only  specific  modifications 
from  the  secondary  epoch. 

Exploration  during  the  year  by  the  dredge,  &c.,  has  been  prosecuted  by 
the  Italian  and  French  Governments,  and  to  some  extent  by  the  United 
States  Fish  Commission.  An  Italian  expedition  was  equipped  for  the 
investigation  of  the  Mediterranean  with  Captain  Magnaghi  as  com- 
mander, he  also  assuming  the  physical  investigations,  while  Prof.  EnriQO 
H.  Giglioli,  the  well-known  naturalist  of  Florence,  took  charge  of  the 
biological  work.  The  last  previous  deep-sea  exploration  of  that  sea 
had  been  conducted  by  the  British  vessel  Porcupine  in  the  year  1870. 

The  means  for  education  and  investigation  in  the  form  of  sea-side 
laboratories  have  also  been  increased.  Those  which  in  this  country 
have  been  especially  justified  by  their  works  are  that  of  the  United 
States  Fish  Commission,  at  Wood's  Holl,  Mass.,  and  that  of  the  Johns 
Hopkins  University,  at  Beaufort,  K  C,  under  the  directorship  of  Dr. 
J.  K.  Brooks.  In  France  a  new  laboratory  ha«  been  constructed  under 
the  direction  of  the  eminent  biologist  de  Lacaze-Duthiers,  at  Port  Yen- 
dres,  on  the  Mediterranean,  the  municipal  authorities  thereof  having 
secured  it  by  providing  a  building  and  boat  as  well  as  a  capital  sum'ol 
32,000  francs,  and  in  addition  an  income  of  750  francs  per  annum. 

A  partial  bibliography  of  noteworthy  memoirs  and  works  relating  to 
difiereut  classes  of  animals  is  supplied  in  the  present  article,  and  will, 
it  is  hoped,  prove  to  be  of  use  to  those  to  whom  the  voluminous  bibli- 
ographies and  records  of  progress  in  science  are  inaccessible.  It  has 
been  a  difficult  matter  to  selex^t  the  titles  which  might  be  most  advan- 
tageously introduced  in  a  limited  report  like  the  present  Articles  of 
a  general  interest  or  of  special  importance  as  contributing  to  throw  light 
on  the  affinities  of  certain  groups  have  been  given  the  first  place.  Neces- 
sarily many  very  important  papers  have  not  been  referr^  to  and  very 
few  descriptive  of  species  have  been  admitted  and  only  when  unusual 
interest  attaches  to  the  new  species  or  the  groups  which  they  enlarge. 

The  compiler  desires  to  make  special  acknowledgment  for  most  mate- 
rial assistance  to  the  Zoologischer  Anzeiger  of  Professor  Cams  and  to 
the  Journal  of  the  Royal  Microscopical  Society^  whose  abstracts  of  in- 
vestigations have  been  freely  drawn  upon  in  the  preparation  of  those 
for  the  present  report.  The  Zoologischer  Anzeiger  is  so  useful  to  every 
working  naturalist  that  it  is  a  matter  of  deep  regret  that  an  index  of 
the  authors  whose  articles  are  catalogued  as  well  as  subjects  treated 
in  those  articles  is  not  given  with  the  close  of  each  volume.  The  want 
of  such  an  index  greatly  lessens  the  value  of  the  work  for  constant  use 
and  hours  may  be  consumed  in  finding  a  reference  remembered  as  to 
existence  but  whose  exact  place  is  forgotten. 
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Archiv  ftir  Natnrgeschichte.    GegrOndet  yon  A.  F.  A.  WiegmaDn.    Fortgesetzt  von 

W.  F.  Erichson.     In  Veiiiindang  mit  Prof.  Dr.  R.  Lenckart  in  Leipzig  heraasge- 

geben  yon  Dr.  F.  H.  Troschel,  Profeasor  in  der  Friedrich-WilhelmB-Universitat 

'  zu  Bonn.    47.  Jahrgang.  Berlin,  Nicolaische  Yerlags-Buchhandlnngy  1881.  (8vo. ) 

Bibliotheca  Historico-naturalis,  physico-'chemica  et  mathematical  oder  systematisch 
geordnete  Ueberaicht  der  in  Deutschland  und  dem  Anslande  anf  dem  Geluete  der 
gesammten  Natnrwissenschaften,  etc.,  erschienenen  Biicher.  Heraasgegeben  yon 
F.  Frenkel.  30.  Jahrg.  Gdttingen,  Yandenhoeck  &,  Baprecht,  1881.  (8yo.  M. 
1.20.) 

Zoological  (The)  Record  for  1880,  being  Yol.  XYII  of  the  Record  of  Zoological  Litera- 
ture.  Edited  by  Edw.  Caldwell  Rye.    London,  Yan  Yoorst,  1881.    (8vo.    xxiv,  31 
49,  13,  23,  123,  61,  30,  3,  238, 15,  11,  23, 23,  22,  12  pp.) 

Zoologischer  Anzeiger.  Heransgegeben  yon  Frofl  J.  Yictor  Cams.  lY.  Jahrgang, 
1881.    Leipzig,  W.  Engelmann,  1881.    (8yo.) 
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Animals  or  Pianist 

Among  the  lowly  organisms  whose  place  in  the  kingdoms  of  organic 
nature  has  not  even  yet  been  certainly  decided  are  certain  forms  whicli 
were  long  regarded  as  gasteromycetous  fungi,  represented,  e.  g.^hj^thor- 
Hum  septictim^  a  notorious  hot-house  pest.    Mr.  M.  J.  Berkeley,  an  emi- 
nent authority  on  the  lower  plants,  in  1857,  in  his  Introduction  to 
Cryptogamic  Botany,  defined  them  as  follows : 

"Whole  plant  at  first  gelatinous.  Mycelium  often  vein-like,  forming 
reticulated  or  anastomosing  strata,  but  sometimes  diffuse,  giving  rise 
to  sessile  or  stipitate,  free  or  confluent  i)eridia,  consisting  of  one  or 
more  membranes,  inclosing,  when  mature,  a  dry  mass  of  threads  or 
plates  and  spores;  at  length  often  bursting:  threads  of  various  struct* 
ure,  sometimes  containing  one  or  more  spirals." 

The  forms  of  these  groups,  according  to  Mr.  Berkeley,  are  remark- 
able for*' their  indifierence  as  to  the  matrix  upon  which  they  grow. 
The  same  species  may  occur  on  plants  of  the  most  distant  natural  affin- 
ities, and  on  other  matrices.  One  species  was  observed  by  Schweinitz 
to  be  developed  on  iron  which  had  been  heated  in  a  forge  only  a  few 
hours  previously.  Like  algae,  they  appear  to  derive  their  nutriment 
from  the  surrounding  medium,  and  not  from  the  matrix  to  which  they 
are  attached.'' 
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Such  are  the  most  prominent  mori)hological  and  physiological  features 
of  the  group  in  question.    "No  suspicions  had  ever  been  entertained  as 
to  their  existence  as  plants  until  a  discovery  by  Dr.  A.  De  Barry,  about 
the  >ear  1859.    That  naturalist  investigated  the  development  of  these 
organisms.    "The  spores,  on  careful  cultivation,  were  found  to  give 
rise  not  to  jointed  cellular  hyphse,  but  to  flagellate  monadiform  germs^ 
possessing  locomotive  faculties^  a  spheroidal  nucleus  or  endoplast,  one  or 
more  contractile  vacuoles,  and  the  faculty  of  ingesting  solid  food  sub- 
stances.   After  a  short  interval  these  germs,  retracting  their  flagella, 
assumed  an  amceboid  repent  phase,  and,  coalescing  freely  with  their 
neighbors,  built  up  the  so-called  gelatinous  or  pulpy  masses  out  of 
Trlmich  the  sporangia,  or  peridia,  were  developed.''    In  view  of  such 
ma^nifestatious,  Dr.  De  Barry  deemed  himself  forced  to  the  conclusion 
ihSLt  the  so-called  plants  could  no  longer  be  properly  regarded  as  such, 
brxt>  that  they  were  members  of  the  animal  kingdom,  and  he  conse- 
qim^ntly  preferred  to  change  the  name  of  Myxomycetes  to  Mycetozoa, 
aimd  thus  indicate  by  the  name  the  supposed  facts  in  the  case.    The 
ol>s«rvations  of  De  Barry  were  essentially  confirmed  in  1862  by  K 
Ci^nkowski,  and  still  further  extended  by  himself  in  1864  in  a  special 
monograph  of  the  Mycetozoa. 

IK'evertheless,  botanists  have  been  loath  to  give  up  the  group,  and 
^Ixile  some  have  retained  it  among  plants  rather  for  the  sake  of  con- 
venience than  conviction  as  to  the  plant-like  nature  of  its  species, 
•fillers  have  bitterly  resented  the  attempt  to  transfer  the  type  from  the 
^e^etable  to  the  animal  kingdom.    Whether  such  forms  are  animals  or 
plants  has  been  a  subject  of  controversy  lately  between  Mr.  Saville 
Kent,  a  well-known  student  of  the  infusoria,  and  Dr.  M.  C.  Cooke,  an 
enthusiastic  cryptogamist.    Mr.  Kent  has  presented  the  argument  in 
favor  of  the  animal  nature  of  the  group,  and  Mr.  Cooke,  while  not 
denying  the  facts  epitomized,  denies  that  they  prove  the  org<anisms  so 
^tinguished  to  be  animals,  and  still  claims  that  they  are  of  a  ^^  truly 
'^getable  nature.'^    Another  eminent  cryptogamist,  M.  Van  Tieghem 
(Bull.  Soc.  Bot.  France,  v.  27,  pp.  317-322)  also  considers  the  problem- 
atic organisms  to  be  plants,  and  even  that  the  forms  brought  together 
W  Myxomycetes  exhibit  so  much  heterogeneity  that  they  cannot  be 
naturally  associated  together,  but  should  be  dispersed  and  correlated 
with  various  diverse  fungi,  which  they  most  resemble  in  what  he  calls 
their  fructification.    It  may  be  added,  in  this  connection,  that  Van 
Weghem  divides  the  Myxomycetes,  as  he  naturally  calls  them,  into 
three  groups :  (1)  those  with  the  Plasmodium  fused  and  endosporous — 
Myxomycetes  restricted  j  (2)  those  with  the  Plasmodium  also  fused,  but 
exosporous — Ceratia^sece ;  and  (3)  those  with  the  Plasmodium  aggre- 
gated— ilcra«iace<5. 

Some  eminent  zoologists  (e.  g,^  Dr.  Clans)  also  are  disposed  to  or 
actually  do  repudiate  the  organisms  in  question  as  animals. 
When  such  authorities  differ  we  will  not  i)resume  to  offer  an  opinion. 
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That  the  cliaracteristics  of  the  organisms  in  their  mature  state  are 
those  of  plants,  the  universal  consensus  of  botanists  indicates;  that  the 
embryonic  condition  at  least  simulates  or  even  is  essentially  identical 
with  the  amoebiform  animals  seems  to  be  almost  equally  certain.  Those 
who  knew  the  entities  only  in  th^r  adult  stage  would  not  question  their 
vegetable  nature ;  those  who  might  be  acquainted  with  them  only  in 
their  embryonic  condition  would  as  little  question  their  animal  nature, 
provided  that  the  protozoans  were  conceded  to  be  animals.  Appar- 
ently, therefore,  they  are  animals  in  the  earlier  period  of  their  existence, 
and  plants  in  the  latter.  The  question  then  seems  to  be  whether  it 
shall  be  admitted  that  the  same  organisms  may  really  belong  to  differ- 
ent kingdoms  at  different  stages,  or  whether  the  pertinence  to  either 
shall  be  decided  by  the  features  exemplified  in  the  embryo  or  the  mature. 
Naturalists  will  recall  how  strong  is  the  evidence  as  to  affinities  fur- 
nished by  development  in  the  animal  kingdom,  and  how  by  it  questions 
that  would  be  otherwise  obscure  or  insoluble  have  been  completely  elu- 
cidated. Embryological  characters  are  generall^most  persistent.  On 
the  other  hand,  important  changes  and  modifications  may  supervene  in 
the  eieirly  stages  of  an  organism  while  the  adult  remain  comparatively 

unchanged. 

Symbiosis  of  Plants  and  Animals. 

• 

Several  very  interesting  and  remarkable  cases  of  consociation  and 
interdependence  between  plants  and  animals  have  been 'recorded  by  Dr. 
K.  Brandt. 

At  one  time  chlorophyll  was  regarded  as  a  peculiar  and  distinctive 
constituent  of  plants,  but  it  has  now  long  been  known  as  an  element 
occurring  also  in  certain  inferior  animals.  That  the  chlorophyll  had 
something  to  do  with  active  vegetation  in  the  animal  organism  had 
been  suspected,  but  the  exact  relations  at  least  were  unknown.  Carl 
Semper,  it  seems,  approached  the  truth  when  he  suggested  that  the 
chlorophyll  particles  were  of  the  nature  of  vegetation  commensal  with 
the  animal.  Gommensalism,  however,  fails  to  express  the  interrelation 
between  the  two.  The  green  particles  are  truly  unicellular  jdants, 
and  they  have  been  discovered  under  minor  modifications  in  very  differ- 
ent animals — infusoria  of  various  kinds,  sponges  (Spongilla)^  acalephs 
{Rydra)y  planarians  (a  fresh-water  species).  The  investigations  and 
experiments  conducted  by  Dr.  Brandt  and  communicated  to  the  Physio- 
*logical  Society  of  Berlin  may  be  said,  in  brief,  to  have  established  the 
following  facts :  On  the  one  hand,  the  algse  elaborate  organic  matter  from 
inorganic  and  utilize  the  waste  products  of  the  animal.  On  the  other 
hand,  the  animals  forsake  an  independent  life  so  far  as  capture  and  in- 
gestion of  food  is  concerned,  and  are  sufficiently  nourished  by  the  plants 
which  have  found  a  home  in  their  bodies. 

Such  a  relationship  cannot  properly  be  said  to  be  one  of  parasitism 
or  commensalism.  The  consociation  of  the  two  is  mutually  advan- 
tageous,  and  an  interdependence  is  established  between  them.    The  pecu- 
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liar  relationship  has  been  designated  Symbiosis^  and  is  justly  regarded 
by  Dr.  Brandt  as  one  of  the  most  remarkable  phenomena  in  natnre. 
Morphologically,  the  algce  are  parasites;  the  animals  are  physiologi- 
cally. 

The  symbiotic  plants  are  developed  u^der  two  so-called  generic  modi- 
fications {Zoochlorella  and  Zooxanthella  are  the  names  conferred  on 
them)  and  several  species.    (J.  E.  M.  S.  2, 1.,  241-4.) 

The  telegraph  and  animal  life. 

Certain  manifestations  of  animal  life  have  been  co-ordinated  j^ith  the 

effects  of  the  telegraph,  by  Nielson,  director  of  the  Norwegian  telegraph 

system.    The  telegraph  posts  in  the  pine  region,  even  when  sulph<at« 

of  copper  has  been  applied,  have  been  pecked  into  by  woodpeckers, 

especially  near  the  insulators,  and  it  is  assumed  that  this  has  resulted 

from  the  birds  mistaking  the  sonorous  vibration  of  the  wires  for  insect 

sounds.    Bears,  too,  are  attracted  by  the  sounds,  and  disturb  the  stones. 

which  are  heaped  around  the  poles,  in  their  endeavors  to  get  at  the 

bees  whose  humming  is  simulated  by  the  vibrations.     On  the  other 

baud,  wolves  are  said  to  be  frightened  away  by  the  sound  of  the  wires, 

and  a  member  of  the  Storthing,  or  Norwegian  parliament,  voted  for  a 

grant  to  a  telegraph  line,  not  because  the  line  would  be  of  direct  use  to- 

his  constituents,  but  because  the  wolves  would  be  th^^reby  frightened 

away.    We  register  these  observations  without  any  indorsement  of  our 

own. 

PROTOZOANS. 
GENERAL. 

Balbiani  (E.  G.)    Les  Organismes  Unicellalaires.    Les  Protozoaires.    Lemons  faltes  an 

College  de  France.    Joum,  de  Microgr.y  5.  flwn.,  pp.  63,  116,  156,  203,  257,  292,  321, 

357,  3^8,  435. 
Bfitschli  (O.)    Protozoa.    Neu  bearbeitet.    2.-7.  Lief.    Leipzig,  C.  F.  Winter,  1381. 

(Bronn's  Klassen  und  Orduangen. — 8vo.    EachLeif.  M.  1.50.) 
Kent  (William  Saville).    A  Manual  of  the  Infusoria,  including  a  description  of  all 

known  Flagellate,  Ciliate,  and  Tentacnliferous  Protozoa,  British  and  Foreign,  and 

an  account  of  the  organization  and  affinities  of  the  Sponges.    London,  1680-1881.. 

(8vo.) 
Kaggi  (Loop. )    Intomo  ai  Protisti  ed  alia  loro  claspificazione.    JI.  Delia  classificazione 

dei  Protisti.    Boll,  Scientif,,  anno  3,  pp.  16-23. 
Bjder  (J.  A.)    Occurrence  of  the  same  species  of  Protozoa  on  both  sides  of  the  Atlantic. 

Proc.  Acad.  Nat,  Sc.  Phila,,  1881,  p.  442,  443. 

SPECIAL  GROUPS. 

Pulsatoria, 

G«ddes  (Patrick).    Sur  une  nouvelle  sous-classe  d'Infusoires.    Compt,  rend.  Acad,  Sc.^ 
Paris,  t.  93,  p.  1085-1087. 

Jihizopoda. 

BQtsclili  (O.)    Beitnige  zur  Kenntuiss  der  Radiolarienskellette,  insbesondere  derder 

Cyrtida.    Zeitschr.  f,  wise,  Zooh,  v.  36,  pp.  485-540. 
Haeokel  (Ernst).    Entwurf  eines  Radiolarien-Systems  auf  Grjind  von  Studien  der 

ChiUlenger-Radiolarien.    Jena,  Zeitschr,/.  Natunciss,,  v.  15,  pp.  418-472. 
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Tentaculifera. 

Manpas  (E.)    Coutribations  h  P^tnde  des  Acio^tiens.    Arch.  Zool.  Exp&im,,  t.9,  pp. 
299-3(i8. 

Ketifs  classification  of  the  Protozoans. 

A  new  classification  of  the  Protozoans  having  several  novel  features, 
and  disregarding  views  now  qnite  generally  prevalent,  has  beenprojiosed 
by  Mr.  W.  Saville  Kent  in  a  "  Manual  of  the  Protozoa."  Of  the  "  sub- 
kingdom"  in  question,  four  classes  ai*e  admitted  and  systematically 
treated,  viz: 

(1.)  Kantostomata,  without  a  true  oral  orifice,  the  food  being  indif- 
ferently ingested  through  the  surface.   The  groups  referable  to  this  cli 
are  the  Amcebina,  Gregarinida,  Foraminifera,  Badiolaria,  and  restrictedJI 
Flagellata^ 

(2.)  DiSGOSTOMATA,  witbout  a  true  oral  orifice,  but  raking  in  their  foodH 
within  the  limits  of  a  discoidal  area  occupying  the  anterior  extremity  o^ 
the  body.  Its  groups  are  the  "Choano-flagellatfle"  (collar-bearing  Fla-  =. 
gellaUe)  and  the  Spongida. 

(3.)  EusTOMATA,  having  a  true  mouth  and  containing  the  greater  par»^ 
of  the  infusoria,  viz:  Ciliata,  Cillo-flagellata,  and  '^such  Flagellata  a^ 
Huglena  and  Chilomonas.^^ 

(4.)  PoLYSTOMATA,  "with  tentaclc-like  organs  radiating  from  th^»- 
periphery,  each  of  which  serves  as  a  tubular  sucking-mouth  or  for  grasp-*^ 
ing  food,"  including  the  "  Suctorial  animalcules  or  Tentaculifera  o:  ^ 
Huxley  (Acinetay  &c.)." 

It  will  be  thus  seen  that  the  old  view  as  to  the  relations  of  the  sponger 
is  still  adhered  to  and  the  interpretation  of  the  facts  from  the  light  or^ 
development  is  rejected.    (J.  R.  M.  S.,  2, 1,  615-616.) 

Transparent  Animalcules, 

The  waters  of  Lake  Maggiore  and  the  spring  of  Valcuvia  have  beend^ 
recently  examined  by  Professor  Maggi,  and  by  various  coloring  and^ 
hardening  re-agents  a  number  of  forms  not  otherwise  visible  have  been^ 
revealed  under  the  microscope.  These  have  been  collectively  designated^ 
as  Aphaneri  (not  evident)  and  contrasted  with  the  Phaneri  (evident),^ 
which  term  designates  the  bacteria  and  other  minute  organisms  visible^ 
under  the  microscope  without  re-agents.  The  Aphaneri  are  thought:^ 
to  be  harmless.  It  is  proposed  to  supply  the  city  of  Milan  with  waters 
from  the  lake. — {Nature,  v.  25,  p.  348.) 

A  new  primary  Group  of  Infusorians. 

In  the  mesoderm  of  a  certain  Planarian  worm  {Convoluta  schulziiJL  '■ 
occur  cells  which  are  about  the  size  of  the  red  blood-corpuscles  of  a^J* 
frog,  and  which  are  of  a  curved  pyriform  shape,  and  have  a  large  ceu  M 
tral  vacuole  filled  with  fluid.  From  the  wall  of  this  cavity,  towards  th^  j 
convex  side  of  the  cell,  arise  homogeneous  transparent  fibrillae  in  a  ro^ 
which  is  almost  parallel  with  its  i)rincipal  axis.  These  cells,  when 
in  salt-water,  manifest  a  rhythmical  contractility, "  the  rapidity  and  yi{ 
of  which  are  equally  surprising^  the  most  active  pulsating  from  100 
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180  times  per  minate.''  Mr.  Patrick  Geddes'  investigation  of  these 
bodies  convinced  him  that  they  were  parasitic  infusorians  with  snch 
weU-marked  characteristics  as  to  warrant  their  distinction  as  a  peculiar 
primary  group  (which  he  called  a  "  sub-class")  co-ordinate  with  the  Suc- 
toria  ciliata  and  Flagellata,  'and  which  he  has  named  Pulsatoria.  They 
deviate  from  the  infusoria  generally  by  the  suppression  of  the  cilia 
(which  wouild  not  be  available  for  locomotion  among  the  cells  of  the 
mesoderm)  and  the  differentiation  of  the  contractile  vesicle.  '^  This  dif- 
ferentiation," it  is  added,  '*is  certainly  very  remarkable  from  every  point 
of  view  when  we  consider  the  relatively  enormous  size  of  the  vacuole,  the 
development  of  the  contractile  fibers  which  limit  it,  or  the  rapidity  of 
their  contraction."  The  new  type  has  received  the  specific  name  PuUa- 
tdla  canvolutw.  Other  Planarians  were  searched  for  similar  organisms, 
but  without  success.  (J.  R.  M.  S.  2,  II,  204-205,  firom  Comptes  Rend. 
Acad.  8c.y  XCIII,  1085-1087.) 

POEIFERS. 
GENERAL. 

Scliulz  (Frz.  Eilh.)  UntereucbuDgeu  iiber  den  Bau  and  die  Entwickelung  dor  Spon- 
gien. — 10  Mittheil.  Carticium  candelabrum  O.  Schm.  Zeitschr,/,  wis8.  Zool.f  v.  35, 
pp.  410-430. 

SPECIAL  GROUPS. 

Fibrosa, 

Osuter  (J.  H.)    History  and  Classification  of  the  known  species  of  Spongilla.  Ann,  4" 

Mag.  Nat  Hist,  (5,)  v.  7,  pp.  77-107,  2  pi. 
^>bowskiy( W. )   Einige  Bemerkungen  tlber  die  Yeranderliohkeit  der  Form  und  Gestalt 

von  Lubamirskia  baioalensis  and  iiber  die  Verbreitnng  der  Baikalscbwamme  im 

Allgemeinen.     BuH,  Acad,  So,  8t  P4tersb,,  v.  31,  pp.  45-^;  M4lang,  biolog,,  y.11, 

pp.  41-47. 
^otts  (E.)    Some  new  Genera  of  Fresh- water  Sponges.    Proo,  Acad.  Nat  So,  PMte., 

1881,  pp.  140-150. 
^obalze  (F.  £.)    Bar  la  strnctare  et  la  disposition  des  parties  molles  de  TEapleotell* 

aflpergillnm.    Arch,  Zool,  Exp&im.,  t.  9,  Notes,  etc.,  p.  xxyii. 

CamaraphysemidcB, 

^yder  (John  A.)  On  Camarapbysema,  a  new  tyye  of  Sponge.  Proc  U,  S,  Nat  Mus., 
V.  3,  p.  269-272. 

FOSSIL  SPONGES. 

^Vhitfield  (R.  P.)  Observations  on  the  Strnctare  of  Diotyophyton  and  its  afflnitiea 
with  certain  Sponges.  Amer,  Jour,  So,,  (3,)  v.  22,  pp.  53-54;  Ann.  f  Mag,  Nat. 
Hist,  (5,)  y.  8,  pp.  167-168. 

^On  the  Natnre  of  Dictyophyton.    Amfir,  Joum,  So.,  (3,)  v.  22,  p.  122;  Ann,  4' 

Mag.  Nat  Hist,  (5,)  v.  8,  pp.  237. 

APPENDIX. 

Parodies, 

Oarter  (H.  J.)    On  Spongiopbaga  in  Spongilla.    Ann,  j-  Mag,  Nat  Hist,  (5,)  v.  B, 

p.  222. 
^HQcan  (P.  Mart. )    On  an  Organism  which  penetrates  and  excavates  sillceons  Sponge- 

apicula  {Spongiophaga  Carton).    Ann.  f  Mag,  Nat  Hist,  ^5,^  y .  ft,  ^,  V^-YKL 
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Peculiar  Palceozoic  Sponges, 

In  rocks  of  the  Devonian  period  and  of  the  ChemaDg  group  of  Ne^^ 
York,  the  Waverly  beds  of  Ohio,  and  the  Keokuk  beds  of  Iowa  wi^ 
Indiana,  are  found  certain  problematical  fossils  to  which  the  generL 
names  HydnoceraSj  Dictyaphyton,  and  Uphantcenia  have  been  given 
These  fossils  have  been  supposed  by  most  palaeontologists  to  have  beei 
plants  related  to  the  algae.  Mr.  E.  P.  Whitfield,  of  New  York,  h& 
recently  sought  to  ascertain  their  affinities,  and  has  come  to  theconclii 
sion  that  they  were,  in  fact,  of  sponge  origin.  His  later  researches  wer* 
seconded  by  Principal  Dawson,  of  McGill  University,  who  now  enter 
tain's  the  same  opinion.  The  organisms  in  question  are  more  or  les* 
elongated  tubes,  and  ^*-  have  been  composed  of  a  thin  film  or  pellicle  a 
net- work  made  of  longitudinal  and  horizontal  threads  which  cross  eacl 
other  at  right  angles";  when  carefully  examined  "one  set  appears  t 
pass  on  the  outside  and  the  other  on  the  inside  of  the  body.''  A  Uphan 
tcenm  from  Indiana,  which  was  later  examined,  exhibited  the  origina 
structure  better  and  "  retained  the  substance  of  the  organism.  Unde 
a  hand-glass  of  moderate  power  it  is  seen  to  have  been  composed  c 
cylindrical  threads  of  various  sizes,  now  replaced  by  pyrite.''  It  ha. 
broad,  radiating  bands,  and  between  them  narrow,  thread-like  bands  a 
well  as  "  circular,"  narrow  or  thread  ones.  "  The  broad  bands  are  com 
posed  of  very  fine  thread-like  spicules,  and  the  narrow  ones  of  muc 
stronger  ones,  while  the  thin  film  occupying  the  intermediate  spaces  d 
composed  of  still  smaller  spicules,  apparently  arranged  in  radiatim 
manner."  According  to  Principal  Dawson,  viewed  as  opaque  objects 
"  the  reticulating  bands  are  seen  to  be  fascicles  of  slender  cylindrics: 
rods  or  spicules,"  and  the  spicules  are  "  usually  cylindrical  and  smooth^ 
but  occasionally  taper  gently  to  a  point.  "  In  their  present  state  the- 
appear  as  solid,  shining  rods  of  pyrite."  It  is  aptly  added,  that  "  thi 
most  puzzling  fact"  is  "  the  mineral  condition  of  the  spicules,  now  wholL 
replaced  by  pyrite."  Nevertheless,  "  the  study  of  the  specimen "  i 
question  "inclined"  Principal  Dawson  "to  regard  it  as  more  probabl. 
a  sponge"  than  as  a  fucoid,  as  he  had  i)reviously  supposed.  (A.  J.  S 
(3,)  XXH,  pp.  53-54;  132-133.) 

Subsequently,  Mr.  C.  D.  Walcott  re-examined  a  fossil  from  the  Utic? 
slate,  which  he  had  described  in  1879  as  an  alga,  under  the  name  Cyathm 
phycusy  and  now  considers  it  likewise  to  have  been  a  sponge.  It  exhil 
ited  the  same  general  features  of  structure  as  the  Hynoceratidw  and  tb 
spicules  in  it,  too,  had  been  all  apparently  replaced  by  pyrite.  (A.  J.  £ 
(3,)  XXII,  pp.  394-395.)  All  the  fossils  referred  to  have  been  compare- 
as  to  structure,  with  Euplectellay  and  it  has  been  said  that  they  exhibit* 
the  greatest  similarity  to  that  genus,  but  doubtless  it  was  meant  ii^ 
general  manner,  and  not,  as  might  be  inferred,  that  there  was  any  iifc^ 
mate  relationship,  or,  in  fact,  closer  affinity  between  the  forms  discuss- 
and  the  recent  genus  than  with  the  living  relatives  of  the  last. 
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Propagation  of  Sponges. 

Some  observations,  interesting  from  a  physiological  as  well  as  prac- 
tical i)oint  of  view,  liave  been  published  by  Dr.  E.  von  Marenzeller, 
respecting  the  propagation  of  sponges.  The  investigations  in  question 
were  made  in  1863  and  1872,  in  the  Bay  of  Socolizza,  ander  the  auspices* 
of  the  Austro  Hungarian  Government,  with  a  view  to  the  improvement 
of  the  sponge  crop  of  the  Adriatic;  but,  strange  as  it  may  seem,  they 
were  regarded  with  a  determined  hostility  by  the  inhabitants  of  the 
region.  This  antagonism  materially  interfered  with  the  investigation, 
but  enough  was  learned  to  suggest  that,  under  favorable  auspices^ 
si>onge-culture  could  be  successfully  carried  on.  Winter  is  the  most 
suitable  season  for  the  experiment;  clear  and  sheltered  bays  the  best 
place.  The  sponges  for  propagation  should  be  carefully  gathered,  and 
tlie  cuttings  may  be  best  made  with  a  very  fine  saw.  The  best  size  for 
tlie  cuttings  is  about  a  cubic  inch.  Such  pieces,  consigned  to  the  water, 
speedily  attach  themselves  to  the  surface  with  which  they  come  into 
contact,  especially  if  the  cut  surface  is  applied.  For  fuller  details  refer- 
ence is  made  to  the  Journal  of  the  Society  of  Arts  (v.  29,  pp.  592-594) 

*iicl  the  Journal  of  the  Royal  Microscopical  Society  (2,  v.  1,  pp.  748- 
75^1). 

COELENTERATES. 

GENRRAL. 

Chiixi  (C.)-    Die  Nator  nnd  Wirkungsweise  der  NesselzeUea  bei  Coelenteraten.    Zool, 
^mr.,  4.  Jahrg.,  pp.  646-650. 

SPECIAL  CLASSES. 
POLYPS. 

^^^tres  (Aog.).   Prodromns  Neapolitanse  Actiniamm  FaunsB,  addito  generalis  Aotinia- 
rum  bibliographisD  catalogo.    Miitheil,  zoolog.  Station  Neapel,  t.  2,  pp.  905-371. 

ACALEPHS. 

1.  General, 

^^^rne  (Jul.  de).  M^duses  d'eau  douce  et  d*eau  sanm&tre.    Bull*  So,  D4pt,  du  Nord, 

1880  (publ.  1881),  pp.  417-424. 
^^eckel  (Ernst).    Monographie  der  Mednsen.    2.  Th.   Die  Tiefisee-Medusen  der  Chal- 

lenger-Reise.    Der  Organismiis  der  Medusen.    Mit  32  Kupfertaf.  and  8  Holzachn. 

Jena,  G.  Fischer,  1881.     (4to  M.  46.) 
^^nianes  (George  J.).    Concluding  remarks  on  the  locomotor  system  of  MedussB. 

t'hilos,  Tran9,  Royal  Soc.  London^  y.  171,  pp.  161-202. 

.  MedussB  and  Hydroid  Polyps  living  in  Fresh  Water.     Quart,  Joum.Mie,  So,, 

^.  21,  pp.  162-165. 

2.  Special  orders. 
Hydroidea. 

"'^ns  (C).  Ueber  Aequorea  Forskalea  Escb.  als  Aequoride  des  adriatisohen  Meeres, 
sngleich  als  Kritik  von  E.  HaeckePs  Aequoridensystem.  Arbeit.  Zoolog.  Inetit. 
Wien,  V.  3,  pp.  283-312,  1881. 

■^^^Itester  (E.  Ray).  On  young  stages  of  Lymnocodlnm  Geryonia.  Quart.  Joum.  Mior. 
A)c,  V.  21,  pp.  194-201,  1  pi. 
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Siphonophara, 

Chun  (C.)*    I>a»  Nervensystem  cler  Siphonophoren.    Zool.  Ant,,  4.  Jfthrg.,  pp.  IJT-IU 
Fewkes  (J.  Walter).    The  Siphouopbores.     II.  The  Anatomy  and  DeTelopmeat  o 
A^alma — coutinned.     Am,  Naturalist,  v.  15,  pp.  186-195. 

Phanerocarpte. 

Haeckel  (K.).     Orgauisation  uDd  Claasificatlon  der  Acraspeden.    Jena^  ZeiUcktifi  m.        j 

XatunCf  V.  14,  Supph-Heft,  pp*  20-29. 
.    Clatisi  li cation  der  Discomedosen.     Jena,  Zeitsekr^ft  f,  Ifaturw,,  t.  14,  Sappl^^^  ^f. 

Heft,  pp.  51-;':4. 

Medusw  and  Hydroid  Polyps  living  in  fresh  water. 

Mention  was  made  in  the  Smithsonian  Beport  for  1880  of  the  occai^^nr 
rence  of  various  medusiform  acalephs  in  fresh  water,  and  the  change  k:  in 
our  ideas  as  to  their  adaptability  for  life  in  such  a  medium  which  tkzdKhe 
facts  entailed.  <<The  tolerance  by  Medusse  belonging  to  marine  specie  Jlet 
of  fresh  water  under  natural  conditions  was  observed  by  Mr.  Mosel^  -My 
at  Browera  Creek,  in  New  South  Wales''  (Naturalist  on  the  Challenge^^^er 
p.  272),  and  Mr.  A.  Agassiz  communicated  analogous  instances  o~ 
served  near  Boston  in  a  letter  to  Prof.  E.  Bay  Lankester  (Quart 
Micr.  Sc,  n.  s.,  v.  20,  pp.  483-485).  Mr.  George  J.  Bomanes  has  expexr^ 
meuted  on  Sarsia  ^ith  reference  to  its  tolerance  of  change,  and  recall( 
that  Prof.  L.  Agassiz  made  a  partial  experiment  in  1850,  and  found  th 
a  Sarsia  transferred  directly  from  salt  water  into  a  glass  of  firesh  ^*w 
at  once  drop  like  a  ball  to  the  bottom  and  remain  forever  motionless— ^^3- 
killed  instantaneously  by  the  mere  difference  of  density  of  the  t^ 
media"  (Mem.  Am.  Acad.  Arts  and  Sc,  1850,  p.  229).  Mr.  Bomant 
however,  found  that  while  the  Sarsia  did  really  drop  down  as 
instantaneous  death  did  not  ensue,  but  if  transferred  back  into  ss^^*^ 
water  within  five  or  ten  minutes  the  Sarsia  would  revive  and  regain  ft^^"^^ 
vigor,  but  if  allowe<l  to  remain  in  the  Iresh  water  as  long  a«  fifteen  mi  S:  -'^^ 
utes  recovery  never  ensued.  Mr.  Bomanes  also  sought  to  ascerta-^^^ 
whether  the  collapse  of  the  Sarsia  in  fresh  water  was  the  result  of 
difference  of  density,  and  his  experiments,  although  not  conclusive,  a. 
peai*ed  to  indicate  that  it  was  not,  but  rather,  perhaps,  due  to  the 
sence  of  the  chemical  constituents  of  its  natural  medium.  It  is  to 
borne  in  mind  that  these  experiments  were  on  the  abrupt  transfer 
the  one  medium  to  the  other.  As  to  the  cases  cited  of  the  living  of  sa'-^=^' 
water  species  in  fresh  water,  Mr.  Bomanes  "can  only  conclude  from  -^^^^ 
that  a  gradual  transition  from  salt  to  comparatively  fresh  water,  rmz^t^^^ 
giving  rise  to  such  rapid  osmosis''  as  takes  place  in  case  of  abru^ci^wf 
change,  "is  not  so  injurious  to  Medusae"  as  he  should  have  suspects  ^^ed 
He  adds  that  "  the  whole  subject  is  thus  shown  w6ll  worthy  of  fiirtl^'^/'^^ 

experimental  inquiry."    (Quart.  Journ.  Micr.  Sc,  n.  s.,  v.  21,  pp.  1* ^^- 

165;  Phil.  Trans.  Boyal  Soc.,  v.  167,  p.  744,  etc.) 
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ECHINODERMS. 

1.   GENERAL. 

Morphology. 

Bomanes  (G.  J.)  and  J.  C.  Ewaxt,  Locomotor  system  of  Ecbinodennata.  NaturCf  v. 
23,  pp.  545-547. 

Fauna, 

Pnncan  (P.  M.)  and  W.  Percy  Sladen.  A  Memoir  of  the  Ecbinodennata  of  the  Arctic 
Sea  to  the  west  of  Greenland.    London,  Van  Voorst,  1861.    (foL    10«  6  d  ) 

2.   SPECIAL  ORDERS. 

Blaatoidea, 

Carpenter  (P.  Herbert).  On  certain  points  in  the  Morphology  of  the  Blastoides. 
Ann.  Mag.  Nat  Hist,  (5,)  t.  8,  pp.  418-424. 

Crinoidea, 

Carpenter  (P.  Herbert).   The  uiinnte  Anatomy  of  the  Brachiate  Echinoderms.    Quart, 

Joum.  Mior,  So.,  v.  21,  pp.  164-193,  2  pi. 
Carpenter  (P.  H.).  On  two  new  Crinoids  fh>m  the  Upper  Chalk  of  Sonthem  Sweden. 

With  1  pi.     Quart.  Joum.  Geol.  Soc  London,  v.  37,  pp.  128-136. 
Wachsmnth  (Charles)  and  Frank  Springer.    Revision  of  the  Palieocrinoidea.    P.  XL 

Family  SphseroidocrinidsB.    Proo.  Joad.  Nat.  8c.  PhUa.,  1881,  pp.  177-414,  3  pi. 

Echinoidea. 

Bell  (F.  Jeffirey).  Observations  on  the  characters  of  the  Echinoidea.  lY.  The  Gchin- 
ometridsB :  their  Affinities  and  Systematic  Position.  Proo.  ZooU  Soc,  London,  1881, 
pp.  410-433. 

Loriol  (P.  de).  Monographic  des  £chinoides  contenns  dans  les  conches  nnmmnlitiques 
de  l'£gypte.    M^m.  Soc.  Phgs.  et  d^JIiat.  Nat,  de  Oenhe,  v.  27,  pp.  59-146, 2  pi. 

Ophiuroidca, 

Lyman  (Theodore).  The  stomach  and  genital  organs  of  Astrophytid».  Bull.  Mub.. 
Comp.  Zool.,  V.  8,  pp.  117-125,  2  pi. 

HolothuToidea, 

Lndwig  (Hnb.).  Revision  der  Mertens-Brandt'scheu  Holothnrien.  Zeitachr,  f.  teiss,. 
Zool.,  V.  35,  pp.  575-599. 

The  star-fishes  and  diagnostic  formulas  far  them. 

The  genus  containing  the  common  star-fish  of  the  coasts  of  the  Ne\r 
England  and  Middle  States,  has  been  re-examined  by  Prof.  F.  J. 
Bell.  The  name  Asterias  is  retained  for  the  geuns,  and  79  si)ecie8  are 
admitted  as  distinct.  These  are  distributed  under  several  successively 
narrowed  series  of  groups,  and  a  peculiar  diagnostic  system  or  formula 
is  proposed  to  make  known  in  terse  form  the  various  combinations  of 
characters.  They  are  distinguished  (1)  by  the  number  of  rays,  whether 
^ve  (pentactinida)  or  more  (heteractinida);  then  (2)  by  the  number  of 
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madreporic  plates,  whether  one  {manapladd)  or  more  (polyplaeid)]  (3) 
by  the  number  of  spines  bordering  the  ambulacra,  these  being  in  some 
uuiserial  {tnonacanthida)y  and  in  others  biserial  {diphicanthida)]  (4)  some 
have  tlie  madreporic  plate,  with  a  circlet  of  spines  {echinopUicida)^  and 
others  are  destitute  of  such  {anechinoplamda);  (5)  some  again  have 
^^  the  greater  number  of  the  intermediate  spines  on  special  local  modi- 
tications  of  the  integument,  which  may  be  known  as  sx>ecial  plates" 
(mctacanthid)y  while  '' others  retain  the  simpler  disposition  which  is  seen 
in  A.  ruhens  and  most  of  the  better  known  forms"  {typcLcanthid)*,  finally 
(0),  the  spines  of  the  abactinal  surface  afford  modifications  of  various 
values,  some  being  "simple"  («twpZtce»),  others  "rare"  (ramptno«ce), 
others  "blunt"  {ohtusispino8ce\  and  still  others  "acute"  {acuiispinoMi)^ 
The  possession  of  one  or  other  of  these  several  characteristics  is  expressi- 
ble by  symbols,  viz: 

1  =  monacanthid ;  2  =diplacanthid;        3  =  polyacanthid; 

m  =  monoplacid;  p  =polyplacid5 

e  =echinoplacid;  a  =anechinoplacid; 

a'  =  autacanthid^  t  =  typacanthid ;         «  =:Simplices; 

r  =rarispinaB;  r'  =  retttsispinos»;       c  =  acutispinos®. 

Further,  to  distinguish  between  the  Pentactinida  and  the  Heterac 
tinida,  Professor  Bell  proposes  "to  place  the  formula  for  the  lattei 
under  the  mathematical  sign  of  a  square  root:  thus,  Vl^  is  sufiQcient 
distinguish  A,  calamaria  as  a  monacanthid,  polyplacid,  heteractinir:^ 
formJ"    By  the  use  of  such  symbols  Professor  Bell  has  given  the 
cipal  distinctive  chara<;ters  of  78  species  within  less  than  an  octaves 
page.    The  Asterids  vulgaris  of  New  England,  e.  g.j  is  diagnosed  by  th^ 
formula,  "2  ats^  which  indicates  that  it  has  (1)  five  rays;  (2)  is  dipl 
canthid,  or  with  biserial  adambulacral  spines";  (3)  "anechinoplacid,^ 
or  destitute  of  a  circlet  of  spines  to  the  madreporic  plate;  (4)  "typi 
canthid,"  or  >i^ith  the  intermediate  spines  simply  disposed  and  no 
arising  from  S[)ecial  plates;  and  (5)  with  the  spines  of  the  abactinal 
face  simple.    (P.  Z.  S.,  1881,  pp.  492-515.) 

BILATEEALIA. 

ENTEROPNEUSTA. 

Metschuikoff  (£1.)*  Ueber  die  systematische  Stellung  von  Balanogioesos.    ZooL  Am 

4.  Jahrg.,  pp.  139-143  ;  153-157. 
.    Systematic  position  of  Balanoglossns.    Joum,  B,  Microioap,  Soe.f  (2,)  r. 

pp.  462-463. 

[An  abstract  of  the  precediug.] 

The  fiyst^natw  position  of  Balanoglossus. 

The  remarkable  genus  Balanoghssus  has  been  re-examined, 
earlier  naturalists  regarded  it,  in  its  adult  stage,  as  a  worm,  and  had 
suspicion  that  it  could  have  any  other  relations.    What 
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proved  to  be  the  larva  was,  however,  with  as  little  doabt,  referred  to  the 
Echinoderins.  lu  its  adnlt  condition  it  has  an  internal  branchiferous 
canal,  which  simulates  that  of  the  Tunicates.  What,  then,  are  its 
affinities! 

As  early  as  1870  Metschnikoff  considered  that  it  might  be  really 
related  to  the  Echinod^rms,  as  its  larval  condition  suggested.  This 
view  has  not  found  much  favor,  but  during  the  past  year  he  reiterated 
it  and  fortified  it  with  new  arguments,  based  chiefly  on  its  development. 
Balanoglosms^  then,  resembles  the  Echinoderms  in  the  longitudinal 
band  of  cilia,  the  water-vesicle  opening  by  the  dorsal  pore,  and  the 
peritoneal  sacs,  while  the  two  hinder  circlets  of  cilia  and  the  terminal 
anas  are  developed  in  some  Echinoderms,  and  the  latter  is  always 
found  in  the  youngest  stages  of  all  typical  Echinoderm  larvae.  The 
histological  characteristics  are  equally  repeated  in  the  Echinoderms. 
The  course  of  development  is  also  similar  in  the  two.  In  short,  Metsch- 
nikoff  insists  on  retaining  Balanoglossus  with  the  Echinoderms  in  the 
same  branch  or  sub-kingdom — or  ^^tyye^^  as  he  prefers  to  call  it — and 
gives  to  that  type  the  comprehensive  name,  Ambulacraria,  Balano- 
glosstis  is  isolated,  as  a  '^ sub-type"  named  Bilateralia^  and  the  typical 
Echinoderms  form  another  renamed  Radiata. 

The  observations  of  Metschnikoff  have  been  reviewed  by  Prof.  A. 
Oiard,  and  supplemented  by  the  French  naturalist's  own  investigations. 
He  calls  special  attention  to  the  existence,  in  the  Tomaria  state,  of  a 
peculiar  heart,  which  no  Echinoderm  is  known  to  possess,  the  compara- 
tively late  development  of  the  ciliated  circlets,  and  the  presence  of  a 
muscular  band  connecting  the  dorsal  aquiferous  system  with  the  median 
point  of  the  eye-spots — all  presenting  difficulties  in  associating  Balano- 
glossus with  the  Echinoderms.  Nevertheless,  Giard  is  disposed  to  coin- 
cide with  Metschnikoff  in  approximating  the  one  to  the  other,  while  he 
does  not  venture  to  pronounce  on  the  phylogenetic  relationships  of  the 
two.  He  evep  suggests  a  new  argument  in  favor  of  the  approximation, 
in  the  possibility  of  a  similarity  of  the  two  in  the  development  alike  of 
excretory  and  deutoplasmigenous  functions^  at  certain  times  of  the  year, 
of  the  genital  glands.  He  unqualifiedly  repudiates  the  idea  that  thcFB 
is,  as  has  been  claimed,  any  genetic  relationship  between  Balanoglossvs 

^nd  the  Tunicates.    (J.  E.  M.  S.,  (2,)  II,  p.  194,  ftom  Bull.  Sci.  D6p. 

:N"ord,  IV,  pp.  372-^78.) 

WORMS. 

ORTHONECTIDS. 

tschnikoff  (El.)*    Observations  on  the  Orthonectida.    Abstr.  in  Joiim.  jB. If ioro- 
wcop,  Soc,  (2,)  V.  1,  pp.  461-462. 

CMracteriiitics  and  relations  of  the  Orthoneotids. 

In  the  notice  of  the  progress  of  zoology  in  the  Smithsonian  Beport  for 
',  reference  was  made  to  the  newly  proposed  ^^  class"  of  Orthonectida. 
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The  ^roup  has  been  again  investigated — this  time  by  Prof.  E.  Metsohni- 
koflf— with  the  following  results : 

The  Orthonectids  may  be  said  to  be  forms  which,  on  the  whole,  devdop 
a  radiate  plan  of  stracture,  and  have  a  ciliated  and  segmented  dermal 
layer,  well-developed  generative  organs,  and  well-marked  dimorphism  of 
the  sexes.    Professor  Metschnikofi* considers  them  to  be  probably  degen- 
erated forms,  and  suggests  that  they  may  be  most  nearly  related  to  the 
Tiirbellarians,  through  DinophiltiSj  a  member  of  the  latter  group,  which 
has  also  a  superficial  ciliary  segmentation  and  well-marked  sexual 
dimorphism.    The  sexes  are  developed  from  diversiform  eggs,  the  males 
arising  from  the  smaller  eggs  and  the  females  from  the  larger.    The 
males  are  minute,  and  their  ''only  evident  organ  is  a  spacious  testicular 
sac.''    The  representatives  of  the  "class"  move  in  a  straight  course, 
and  consequently  negative  the  suggestion  of  Rabl-Euckhard,  that  the 
radiate  plan  of  structure  is  due  to  movement  within  a  restricted  area. 
(J.  E.  M.  S.,  (2,)  I,  pp.  461-462,  from  Z.  W.  Z.,  XXXV,  pp.  282-304, 1  pi.) 

PLATYHELMINTHE8. 

1.  General, 

LaDg  (A. ).  Uutersucbungen  zar  vergleichenden  Anatomie  und  Hiatologie  des  Kerven- 
systems  der  Plathelminthen.    Mittheil,  Zool,  Station  Keapel,  v.  3,  pp.  53-96. 

.  Der  Baa  von  Ganda  segmentata  und  die  Verwandtecbafb  der  Plathelmin- 
then mit  Coelenteraten  nnd  Hinidineen.     Thid,,  y.  3,  pp.  187-251. 

2.  Special  orders, 

Ceatoda, 

Stein  (8.  Th. ).  Entwickelongsgeschichte  nnd  ParasitiBmns der menechlichen  Cestoden. 
Mit  79  Illnstrat.  and  115  microphotogr.  Abbild.  anf  14  Taf.  nach  J.  Grimm. 
Labr,  Scbanenburg,  1881.     (8yo.    M.  18.) 

Trematoda, 

Fraipont  (J. ).    Organes  oxor^teurs  des  Tr^matodes  et  Cestodes.    Bull,  Soe,  Beige.  Mi- 

croeeop,,  t.  7,  1881)  pp.  xxxi-xlii.     (Abstr.:  Joum,  Boy.  Microeoop.  Soc,,  (2^)  y.  1, 

pp.  741-742. 
Pageusteober  (H.  Alex. ).    Zur  Entwickelnngsgescbicbte  derTrematoden,  inabeeondere 

iiber  Arbeit  des  Prof.  Giambatt.  Ercolani :  Dell'  Adattamento,  eto.    VerhandL  nat.- 

med,  Ver.  Heidelherg^  n.  F.,  y.  3,  pp.  33-56. 

Turhellaria. 

Silliman  (W.  A.).    Siir  un  nouvean  type  de  Tnrbellarids.     Compt.  rend,  Ac.  Se,  ParU^ 

t.  93,  pp.  1087-1089. 
Selenka  (Emil).    Zoologiscbe  Studien.    II.  Zur  Eutwickelungsgescbicbt^  der  See- 

planarien.    Ein  Beitrag  zur  Keimbliitterlebre  und  Descendenztbeorie.     Mit  7  Taf. 

und  2  Holzscbu.     Leipzig,  Engelmann,  1881.     (4to.  v,  44  pp.     M.  6.) 

A  new  suborder  of  Turbellarians. 

Parasitic  on  a  Nematoid  worm — itself  parasitic  on  the  Echiooderm, 
Echinus  sphcera — occurs  a  peculiar  form,  which  has  been  investigated 
by  Mr.  W.  A.  Silliman.    The  animal  is  of  sublanceolate  form^  about 
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225  millimeters  long  and  1.5  wide,  and  is  destitute  of  suckers  or  hooks. 
It8  epidermis  is  constituted  by  moderately  regular  hexagonal  and  cili- 
ated cells.  The  male  is  noteworthy  in  that  it  has  numerous  tes;  icle» 
and  the  penis  ensheathed.  The  female  has  a  double  ovary  and  pseudo- 
vitellogen,  and  a  uterus  as  w%ll  as  vagina.  The  pseudovitellogen  is 
developed  in  the  second  third  of  the  body,  and  is  manifested  in  the  form 
of  numerous  ramified  tubes,  which,  on  each  side,  unite  Awards  the 
median  line  and  debouch  into  the  uterus;  the  vagina  opens  far  back  on 
the  dorsal  surface  and  extends  forwards  toward  the  uterus.  The  animal 
thus  distinguished  has  received  the  generic  name  Syndesmu.  It  agrees> 
with  the  Turbellarians  in  the  ciliated  epidermis,  oral  apparatus,  male 
organs,  and  the  possession  of  two  ovaries  by  the  female,  and  with  the 
Trematods  as  to  the  vagina  and  disposition  of  the  pseudovitellogen. 
The  peculiar  combination  of  characters  is  deemed  to  authorize  its  erec- 
tion into  a  special  "sub-order"  of  Turbellarians.  (J.  R.  M.  S.,  (2,)  11^ 
pp.  192-193,  from  0.  R.,  XCIH,  1807-1809.) 

NEMATELMINTHES. 

Nematoda,  f 

PerroDcito  ( E.  )•  Helminthologische  Beobachtungen  bezliglioh  der  unter  den  Arbeitem 
am  St.  Gottbard-Tiinnel  aufgetretenen  endemiscben  Krankbeit.  In  Mole6cbott'» 
Untersucb.  znr  Natuilebre  d.  MenscbeD,  v.  15,  pp.  532-5G2. 

ANNELIDS. 

1.  General, 

Kleinenberg  (N.).  SuU'  origine  del  sistema  nervoso  centrale  degli  Annelidi.  Itela- 
zione  del  Fr.  Todaro.    Aiti  Aooad,  Lined,  Traneunti,  v.  6,  pp.  15-16. 

YerriU  (A.  £).  New  England  Annelida.  Part  I.  Historical  Sketcb,  witb  Annotated 
LiBtof  tbe  Species  bitberto  recorded.  TraM,  ConneoHcui  Acad,  So,,  y.4,  pp.  S85- 
.324. 

2.  Special  ardets, 
Oligwshata, 

Eisen  (Gnstaf).  EclipidrilidsB  and  tbeir  Anatomy.  A  new  family  of  tbe  limicolidv 
01igocb»ta.    N,  Acta,  R,  Soo,  Upaalienaie,  1881.    (Ato,  10.  pp.,  2  pi.) 

Darwin  (Cbarles).  Tbe  Formation  of  Vegetable  Monld,  tbrongb  tbe  action  of  Worms^ 
witb  observations  on  tbeir  babits.  Witb  illastrations.  London,  J.  Murray,  1881. 
(12mo,  vii,  326  pp.) 

PolycJueia, 

Biet8cb(Max).   Organization  of  Sternaspisscatata.    Ahstr,  Joum,  Bay  Microsoop,  Soc., 

(2,)  V.  1,  pp.  601-602. 
Vejdovsk^  (Frz.).   Untersucbungen  iiber  die  Anatomic,  Pbysiologie  und  Entwicke- 

Inng  von  Sternaspis.     Abhandl,  Akad.  Wiea,  Wien^  v.  43. 

A  Parasitic  Polychcetous  Worm. 

It  i3  a  rule  that  the  Polychaeta,  the  order  represented  by  the  grea^ 
majority  of  the  common  inariue  annelids,  lead  a  free  life.    It  is  a  rule 
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"wliicli  bas  its  exceptions,  however,  though  they  are  rare.  In  early  life, 
for  example,  the  Alciopids  are  parasitic  in  the  ctenophoroas  codlenterates, 
but  later  become  free.  But  recently  Dr.  J.  W.  Sprengel,  at  Naples, 
while  examining  specimens  of  Bonellia  (a  genus  of  Gephyrean  worms), 
detected  in  their  coelom  orange-colored*  cord-like  bodies,  which  mani- 
fested livelv  movements,  which  proved  to  be  polychsetous  worms.  These 
were  abouAo  centimeters  long  and  a  millimeter  wide,  and  had  about 
200  segments;  "the  maxillary  apparatus  was  rudimentary,  and  there 
were  only  three  small  teeth  in  the  upper  jaw."  The  form  has  been 
named  by  Dr.  Sprengel  Oligognathus  Bonellice^  and  referred  to  the 
fanuly  of  Lumbriconereids.  An  elaborate  description  has  been  pub- 
lished, with  illustrations.    (J.  R.  M.  S:  (2,)  v.  2,  pp.  190, 191.) 

Natatory  Bladders  uh  Annelids. 

Certain  Annelids  may  be  found  floating  passively  on  the  surface  of 
the  water,  and  one  of  such  species — the  Hesione  sicula — was  observed 
by  Dr.  H.  Eisig  to  emit  air-bubbles  both  from  the  mouth  and  anus. 
Dr.  Eisig  sought  H^  ascertain  the  rationale  of  such  phenomena,  and  his 
investigations  were  rewarded  by  the  discovery  of  a  viscus  that  had 
apparently  been  overlooked  in  the  Annelids.  In  Resion&  were  found 
two  contractile  appendages,  which  communicated  with  the  intestine, 
and  which  might  be  either  distinct  bladders  or  inconsiderable  diver- 
ticula, according  to  their  distension  or  collapse.  These  parts  are  di- 
verticula of  the  fore  stomach,  and  are  regarded  as  probably  arising  from 
the  endoderm.  Air-bladders  were  found  to  be  developed  in  representa- 
tives not  only  of  the  family  HesionidsB,  but  also  among  the  Syllidse,  but 
not  universally.  Their  absence  or  atrophy,  when  not  developed,  has 
been  supposed  to  be  due  to  the  assumption  of  the  function  of  respiration 
by  the  skin ;  for  although  the  bladders  in  question  serve  to  float  the 
animal,  such  office  is  merely  secondary,  and  not  their  principal  function. 
Their  primary  purpose  is  supposed  to  be  respiratory.  They  were  never 
found  to  contain  anything  except  a  gas  and  a  clear  fluid,  which  could 
be  taken  in  or  discharged  voluntarily  by  the  animal.  The  so-called  air 
Ma«  not  atmospheric,  and  was  supposed  to  be  secreted  by  the  stomach, 
a.nd  probably  to  be  oxygen ;  enough  could  not  be  secured  to  make  a 
<;hemical  analysis.  Although,  as  already  remarked,  the  organ  with  its 
functions  has  previously  been  unnoticed,  it  was  known — e.  g,j  in  the 
SyllidflB — as  the  "  T-shaped  glands." 

Worms  as  Earthmdkers, 

JThc  common  earth-worm  comes  withiYi  the  cognizance  of  the  ordinary 
•observer  chiefly  as  a  useful  bait'  to  be  impaled  on  a  hook  and  thus  used 
for  attracting  fish  for  the  sport  of  the  angler.  The  juvenile  representa- 
tives of  the  brotherhood  of  the  rod  have  generally  learned  to  recognize 
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the  whereabouts  of  their  victim  by  conglomerations  of  little  pellets  of 
earth  here  and  there;  and  knowing  ones  are  wont  to  cautiously  explore 
localities  so  indicated  with  lanterns  at  night  or  in  the  early  morning, 
and  there  find  the  worms  partly  or  entirely  outside  their  holes.    Few  of 
the  many  who  have  learned  thus  much  of  the  animal  in  question  have 
ever  thought  of  the  important  functions  in  the  economy  of  nature  per- 
formed by  the  humble  being.    Even  as  far  back  as  1837,  however,  Mr. 
Darwin  had  appreciated  the  role  that  it  plays  and  communicated  to  the 
Geological  Society  of  London  a  special  memoir  "On  the  Formation  of 
Mould"  by  worms.    Considerable  skepticism  was  evoked  respecting  hi* 
conclusions,  so  insignificant  did  the  means  appear  to  the  end,  but  the 
author  published  as  his  last  contribution  to  science  a  special  work  ou 
the  subject,  and  has  fortified  and  amplified  his  early  studies  and  con- 
clusions.   As  Darwin  says,  some  observant  "  farmers  are  aware  that 
objects  of  all  kinds  left  on  the  surface  of  pasture  land  after  a  time 
disappear,  or,  as  they  say,  work  themselves  downward."    This  disap- 
pearance is  of  course  due  to  no  automatic  proems  of  the  objects  sinking 
down,  but  really  to  the  cumulative  effect  of  worms'  castings.     The 
doubt  such  a  statement  may  excite  will  be  dissipated  by  a  knowledge 
of  what  a  worm  can  do  in  a  given  period,  and  the  multiplication  of  that 
amount  by  number  and  time. 

Hensen,  in  experiments  made  on  worms  in  confinement  and  fed  ou 
leaves,  found  that  they  ejected  about  eight  grains  of  earth  a  day;  but, 
according  to  Darwin,  "a  very  much  larger  amount  must  be  ejected  by 
worms  in  their  natural  state,  at  the  periods  when  they  consume  earth 
as  food  instead  of  leaves,  and  when  they  are  making  deep  burrows.'' 
In  corroboration  of  this  opinion,  Darwin  has  tabulated  the  results  of 
numerous  observations  on  the  "  weight  of  the  castings  accumulated  at 
the  mouth  of  a  single  burrow."  Before  weighing,  the  castings  were 
dried  (excepting  in  one  specified  instance)  by  exposure  during  many 
days  to  the  sun  or  before  a  hot  fire."  These  castings  for  each  hole 
"generally  exceeded  an  ounce  in  weight  after  being  dried,  and  some- 
times nearly  equaled  a  quarter  of  a  pound.  On  the  Nilgiri  Mountains, 
one  casting  even  exceeded  this  latter  weight.  The  largest  castings  in 
England  were  found  on  extremely  poor  pasture  land;  and  these  are 
generally  larger  than  those  on  land  i)roducing  a  rich  vegetation.  It 
would  appear  that  worms  have  to  swallow  a  greater  amount  of  earth 
on  poor  than  on  rich  land,  in  order  to  obtain  sufficient  nutriment."  (P. 
162.)  In  another  place  we  are  told  that  Hensen  found  that  "there 
must  exist  133,000  living  worms  in  a  hectare  of  land,  or  53,767  in  an 
acre.  This  latter  number  of  worms  would  weigh  356  pounds,  taking 
Hensen's  standard  of  the  weight  of  a  single  worm,  namely,  one  gram» 
It  should,  however,  be  noted,  says  Mr.  Darwin,  "that  this  calculation 
is  founded  •n  the  numbers  found  in  a  garden,  and  Hensen  believes  that 
worms  are  twice  as  njmierous  in  gardens  as  in  cornfields."    On  the 
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other  hand,  recent  observations  demonstrate  that  worms  may  occur  in 
even  much  greater  numbers  than  were  found  by  Hensen.  An  English 
gentleman,  e.  g.,  found  in  Hertfordshire,  <4n  his  forest  land,  as  many  as 
100  to  the  cubic  yard,  and  in  a  rich  strip  bordering  vines  not  less  than 
180  animals  in  an  equal  area;  i.  €.,  from  484,000  to  871,000  to  an  acre.'' 
(Critic,  N.  Y.,  v.  2,  p.  76,  1881.) 

A  little  calculation  will  convince  the  most  skeptical  that  worms  with 
the  habits  thus  indicated  and  in  the  numbers  known  to  occur  must  in 
time  produce  great  effects.  Mr.  Darwin  has  been  observing  their  habits 
and  doings  for  many  years.  ^^Near  Maer  Hall,  in  Staffordshire,  quick- 
lime had  been  spread,  about  the  year  1827,  thickly  over  a  field  of  good 
pasture-land  which  had  not  since  been  plowed.  Some  square  holes  were 
dug  in  this  field  in  the  beginning  of  October,  1837;  and  the  sections 
showed  a  layer  of  turf  formed  by  the  matted  roots  of  the  grasses,  half 
an  inch  in  thickness,  beneath  which,  at  a  depth  of  2^  inches  (or  3  inches 
from  the  surface),  a  layer  of  the  lime  in  powder  or  in  small  lumps  could 
be  distinctly  seen  running  all  round  the  vertical  sides  of  the  holes.''  (P. 
130.)  Again,  a  quantity  of  broken  chalk  was  spread  on  December  20, 
1842,  over  part  of  a  field  near  Darwin's  house.  "The  chalk  was  laid 
on  the  land  for  the  sake  of  observing  at  some  future  period  to  what 
depth  it  would  become  buried.  At  the  end  of  November,  1871 — that  is, 
after  an  interval  of  29  years — a  trench  was  dug  across  this  part  of  the 
field,  and  a  line  of  white  nodules  could  be  traced  at  a  dei^th  of  7  inches 
from  the  surface.  The  mold,  therefore  (exclusive  of  the  turf),  had  been 
thrown  up  at  an  average  rate  of  .22  inch  per  year."  (P.  139.)  In  view 
of  such  operations  we  can  readily  account  for  the  burial  of  ancient 
cities  and  towns,  and  a  number  of  cases  in  point  are  cited  in  a  8x>ecial 
chapter  on  "the  part  which  worms  have  played  in  the  burial  of  ancient 
buildings."  The  subsidence  of  pavements,  the  burial  of  Boman  villas 
at  Abinger,  Chedworth,  Brading,  and  elsewhere,  the  entombment  oi 
the  Boman  towns  of  Silchester,  Wroxeter,  &c.,  are  shown  to  be  mainly 
due  to  the  action  of  worms.  We  can  readily  comprehend,  therefore, 
how  it  is  that  the  more  ancient  cities  which  once  flourished  in  Asia  and 
the  older  seats  of  civilization  have  been  covered  to  such  a  depth  as  to 
have  been  entirely  concealed,  even  without  taking  into  consideration 
the  accumulation  of  dust  and  other  dirt. 

Analyses  of  worm-casts  have  been  communicated  to  the  Boyal  Hor- 
ticultural Society,  by  Dr.  Gilbert,  with  reference  to  the  amount  of  nitro- 
gen involved.  He  found  that  the  dried  mold  contained  35  per  cent, 
of  nitrogen,  which  was  considerably  more  than  was  present  in  the  mold 
of  pasture  laud  and  two  or  three  times  more  than  in  that  of  arable  land. 
It  was  less  rich,  however,  than  highly  manured  kitchen-garden  mold. 
On  the  jvhole  the  soil  only  gained  from  what  the  worms  brought  up 
from  below,  as  by  trenching. 
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AETHROPODS. 

MEROSTOMSS. 

Trilohita. 

Ford  (S.  W.)*  Embryonio  Forms  of  Trilobites  from  the  Piimordlal  Rocks  of  Troy,  K. 

y.    Am.  Joum,  So.,  (3,)  v.  22,  p.  250-259. 
Walcott  (C.  D.)«  The  Trilobite :  New  and  Old  Eyidence  relatiDg  to  its  Organizatiom* 
Bull.  Mu9.  Comp.  Zool,  v.  8,  p.  191-230,  with  6  pi. 

Xipho9urfi. 

Jonsset  de  Bellesme.  Observations  snr  les  fonctions  de  Tappendicecaadal  des  Limules. 

Ann.  Scienc.  Nat.  (6),  v.  2,  Art.  No.  7.    (5  p.) 
Lankester  (E.  Ray).    Limulus  an  Arachnid.    Quart.  Joum.  Mio.  So.,  n.  s.,  y.  21,  pp. 
504-648,  609-649,  pi.  28-29,  July  and  Oct.,  1881. 

Belationa  of  the  Merostomes, 

The  Merostomes,  i.  e.,  the  Horseshoe  Crabs  of  the  present  epoch 
and  their  ancient  relatives,  as  well  as  the  Trilobites,  have  been  almost 
universally  considered,  until  within  the  last  few  years,  as  true  Crus- 
taceans. As  long  ago  as  1829,  however,  an  eminent  French  anato- 
mist—Straus Durkheim — maintained  that  Limulus  belonged  rather  to 
the  Arachnids,  and  was  the  type,  in  that  class,  of  a  peculiar  order, 
which  he  named  "  Gnathopodes.^  The  Arachnids,  for  him,  were  char- 
acterized by  the  legs  abutting  on  a  common  sternum,  the  presence  of 
an  internal  cartilaginous  sternum,  and  the  absence  of  antennae.  Al- 
phonse  Milne-Edwards  proposed  to  isolate  the  group  as  an  intermediate 
form  between  the  Crustaceans  and  Arachnids.  Claus  and  Packard 
considered  the  group  to  be  one  of  primary  importance  within  the  Crus- 
taceans, the  Horseshoe  Crab  and  its  allies  representing  a  subclass  in 
contrast  with  all  the  other  representatives  of  the  class. 

Prof.  E.  Ray  Lankester  has  recently  discussed  the  gross  morphology 
and  relationships  of  these  most  gigantic  of  articulates  in  the  Quarterly 
Journal  of  Microscopical  Science,  and  presented  quite  a  complete  and 
^ell-digested  analysis  of  their  characters  compared  and  contrasted  with 
those  of  Arachnids  and  Crustaceans.  A  detailed  comparison  is  insti- 
tuted between  Limulus  and  Scorpio,  segment  for  segment,  and  the 
*esults  thereof  are  summarized  in  very  convenient  form,  in  tables,  for 
l^imulus  on  one  page,  and  Scorpio  on  the  opposite,  exhibiting  in  several 
Columns  the  characteristics  of  the  segments  from  the  first  to  the  eight- 
i^nth,  as  to  (1)  the  Tergites,  (2)  the  Sternites,  and  (3)  the  Appendages. 
l?he  differences  between  the  forms  thus  specially  compared  are  great  in 
^ome  respects,  although  generally  less  than  those  which  would  be  appar- 
5:«it  on  a  comparison  between  Limulus  and  any  true  Crustacean.  The 
xiatus  intervening  between  the  two  is,  however,  to  a  considerable  ex- 
eunt bridged  over  by  the  Eurypterinaof  the  Palaeozoic  epoch.  Inasmuch 
^'S  the  close  affinity  of  the  Eurypterina  to  the  Limulids  is  now  univer- 
»^ly  admitted,  that  which  is  relevant  to  the  former  is  applicable  to  tji<^ 
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major  group  of  which  both  are  equally  members.  Professor  Lankester 
is  therefore  fully  justified  in  the  postulate  that "  there  is  not  only  a  gen- 
eral resemblance  of  the  Euryi)terine  body  to  that  of  the  Scorpion,  but 
that  iu  many  of  the  most  important  points  the  Eurypterine  body  and 
appendages  agree  precisely  with  those  of  the  Scorpion,  and  not  in  a 
merely  general  way.  The  Eurypterina,  in  fact,  confirm  the  validity  of 
the  comparisons  between  Limulus  and  Scorpio. 

Finally,  Professor  Lankester  has  summed  up  the  points  of  agreement 
of  the  Horseshoe  Crab  and  Eurypterids  with  the  Araehnids,  and  their 
differences  from  the  Crustaceans,  in  the  following  tenris: 

1.  Limulus  and  the  Eurypterines  (the  one  supplementing  the  other) 
agree  precisely  with  the  Scorpion  in  the  existence  of  eighteen  segments 
expressed  in  the  structure  of  their  bodies,  and  in  the  distribution  of 
these  segments  into  three  groups  of  six  each,  viz :  a  leg-bearing  cephalo- 
thoracic  region;  an  anterior  abdominal  region,  in  which  each  segment 
carries  lamellate  appendages ;  and  a  posterior  abdominal  region  devoid 
of  appendages,  ending  with  the  anus  and  a  posta>nal  spine.  No  Cms- 
tacean  presents  this  number  and  grouping  of  its  constituent  somites. 

2.  Limulus  and  the  Eurypterines  agree  with  the  Scorpion  precisely  in 
the  position  of  the  genital  aperture  beneath  an  opercular  plate  formed 
by  the  coalescence  of  the  seventh  pair  (in  Eurypterines  the  actual  sixth 
pair  of  appendages).  No  Crustacean  has  the  generative  orifice  so  far 
forward,  and  in  none  is  there  a  genital  operculum  of  the  kind  having 
such  relations  of  position  to  the  general  apertures. 

3.  They  agree  with  the  Scorpion  in  the  character  and  position  of  the 
mouth  and  upper  lip. 

4.  They  agree  with  the  Scorpion  in  possessing  a  metathoracic  steiiiite, 
in  the  possession  of  a  fibrocartilaginous  entosternite,  and  in  the  precise 
form  and  relations  of  that  organ.  Ko  Crustacean  possesses  an  ento- 
sternite or  any  structure  resembling  it. 

5.  They  agree  with  the  Scorpion  in  the  disposition  of  central  (single) 
and  lateral  (grouped)  eyes  on  the  cephalothorax.  No  Crustacean  has 
an  identical  arrangement  of  single  and  grouped  eyes. 

6.  Limulus  agrees  with  the  Scorpion  in  the  form  of  the  alimentary 
canal  and  its  lateral  outgrowths  (liver),  which  are  more  than  one  pair. 
In  Crustacea  it  is  veiy  exceptional  to  find  more  than  one  pair  or 
such  diverticula,  though  a  single  pair  may  carry  numerous  secondary 
branches. 

7.  It  agrees  with  the  Scorpion  in  possessing  a  supra-  or  circum- 
medullary  (spinal)  artery,  which  arises  from  the  dorsal  aorta  by  two 
arches  embracing  the  a^sophagus.  No  Crustacean  has  such  a  supra- 
81)iual  artery  so  originating. 

8.  It  agrees  with  the  Scorpion  in  the  form  of  the  generative  glands. 
No  Crustacean  has  its  generative  glands  in  the  form  of  an  anastomos- 
ing network. 
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9.  It  agrees  with  Scorpio  iu  possessing  vibratile  spermatozoa.  No 
Grustaoeay  except  Girrhipedia,  are  known  to  have  vibratile  spermatozoa. 

10.  It  agrees  with  Scorpio  and  Spiders  in  having  a  brain  which  (like 
that  of  that  embryo  Scorpion  and  Spider)  snpplies  only  eyes  and  integ- 
ument with  nerveSy  and  not  any  appendage.  In  all  Grnstacea,  except 
some  Phyllopoda,  such  an  archicerebmm  does  not  exist;  but  even  in 
yonng  stages  the  brain  is  found  to  snpply  at  least  one  pair  of  append- 
ages, as  well  as  the  eyes. 

11.  It  agrees  with  Scorpio  in  the  concentration  of  the  origins  of 
nerves  supplying  the  anterior  partof  the  abdomen,  in  the  cephalothorax, 
in  the  form  of  a  nervous  collar,  perforated  by  the  phaiynx.  Such  a 
nerve-collar  has  its  parallel  in  Grustacea,  among  the  braehyurous  Deca- 
poda,  which,  however,  are  in  other  respects  the  Crustaceans  which  least 
resemble  Limulus. 

The  points  in  which  Limulus  agrees  with  the  Grustacea  and  differs 
£rom  Arachnida  are  three  only.    They  are  as  follows: 

1.  Limulus  agrees  with  many  Crustacea,  and  differs  from  Arachnida, 
in  that  its  respiratory  organs  are  adapted  to  an  aquatic  in  place  of  an 
aerial  medium. 

2.  Limulus  agrees  with  Crustacea,  and  differs  from  Arachnida,  in  that 
it  possesses  a  pair  of  groups  of  eyes,  in  which  the  association  of  the 
individual  eyes  of  each  group  is  so  close  as  to  constitute  a  compound 
eye. 

3.  Limulus  agrees  with  Grustacea  (excepting  some  Isopodaf),  and 
differs  from  Arachnida,  in  not  possessing  glandular  c<Bca  (the  Malpi- 
ghian  tubules)  growing  out  from  the  proctodsBum. 

In  conclusion,  Professor  Lankester  referred  the  Merostomes  unreserv- 
edly to  the  class  of  Arachnids,  and  divided  that  class  into  three  sub- 
classes, or  ^^  grades,''  the  first  of  which  he  calls  HsBmatobranchia — a 
new  name  for  the  Merostomes — and  the  other  two  of  which  are  desig- 
nated Aerobranchia  (Scorpionina,  Pedipalpi,  and  Araneina)  and  Lipo- 
hranchia  (SolifugaB,  Pseudoscorpionina,  Opilionina,  and  Acarina). 
Among  the  ELsBmatobranchia  he  recognizes  three  << orders,"  viz: — ^Trilo- 
hita,  Eurypterina,  and  Xiphosura. 

Legs  of  Trilobites. 

The  Trilobites  have  long  been  favorite  objects  for  the  collector  of  fos- 
sils, occur  in  exuberant  abundance  in  many  rocks,  are  very  often  found 
in  fine  condition-rrso  far  at  least  as  the  dorsal  portion  is  concerned — 
and  have  been  the  subjects  pf  several  thoughtful  monographs.  Never- 
theless, Piofessor  J^uxley,  in  1877,  gave  expression  to  the  current  belief 
nespecting  |;hem  when  he  wrote  ( Anat  Invert.  An.,  p.  258)  that  "  up  to 
[that]  time,  no  certain  indications  of  the  existence  of  appendages,  nor 
even  of  any  hard  sternal  body- wall,  [had]  been  discovered,  though  a 
shield-shaped  labrum,  which  lies  in  front  of  t^he  mouth,  has  been  pre- 

9^e4  in  some  specimens,"   6nt  in  tlm(  pmne  yeari  1877|  Mr.  C,  P« 
6,  Mis,  100«^dS 
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Walcott  completed  the  proof  of  the  existence  of  true  legs  in  Trilobites 
of  the  genera  Calymene  and  Ceraurus.  Thas,  too,  the  correctness  of  an 
observation  made  about  six  years  before  (in  1870)  was  conflrmedy  for 
Mr.  E.  Billings,  the  palceontologist  of  Canada,  then  annonnoed  the  dis- 
covery of  traces  of  legs.  The  accuracy  or  relevancy  of  his  observations 
was  generally  denied,  however,  and  certainly  they  needed  confirmation. 
Mr.  Walcott,  continuing  his  studies,  in  1881  published  the  results  of  his 
researches  in  a  memoir  on  '^  The  Trilobite;  new  and  old  evidence  relating 
to  its  organization.''  He  has  done  his  work  well,  and  by  means  of 
numerous  sections,  longitudinal  as  well  as  transverse,  has  traced  the 
course  and  structure  of  the  appendages,  and  at  least  conclusively  estab- 
lished the  existence  of  legs  homologous  with  those  of  the  ISAng  crab 
and  Eurypterids.  But  he  further  claims  -that  such  api>endages  were 
repeated  on  each  segment,  and  that  in  addition  to  the  homologues  of 
the  five  pairs  of  legs  whose  basal  joints  perform  the  office  of  manduca- 
tion,  there  are  <^  numerous  thoracico-abdominal  appendages."  If  this 
statement  is  the  true  expression  of  the  facts,  it  is  evident  that  while 
the  relations  of  the  Trilobites  with  the  typical  Merostomes  are  estab- 
lished, the  type  of  structure  is  in  the  highest  degree  peculiar.  So 
remarkable  would  be  the  deviation  from  the  standard  that  probably 
many  may  feel  disposed  to  await  further  evidence  and  suspend  opinion, 
lest  the  observed  facts  may  be  susceptible  of  some  other  interpretation. 
That  which  will  probably  provoke  most  skepticism  is  the  attribute  to 
the  pygidium  of  plural  pairs  of  limbs  similar  to  the  others,  and  indeed 
Mr.  Walcott  himself  admits  that  as  to  th^  character  of  those  append- 
ages ^'the  evidence  is  not  all  that  could  be  desired"  (p.  204).  On  the 
other  hand,  it  may  be  added  that  the  well-known  variability,  according 
to  group  as  well  as  to  individuals,  of  the  number  of  segments  prepares 
us  to  expect,  or  at  least  not  to  be  unduly  surprised  at^  some  remarka- 
ble deviation  from  the  typical  mode  of  segmentation  and  appendicular 
apparatus.  We  may,  thei*efore,  concede  that  the  limbs  are  existent  in 
increased  number,  but  must  hold  in  abeyance  confession  of  belief  in 
their  extension  as  uuch,  and  unmodified,  to  the  extreme  end  of  the 
pygidium. 

The  facts  being  admitted,  even  with  reservation  as  to  details,  little 
fault  can  be  found  with  Mr.  Walcott's  systematic  conclusions.  He  rec- 
ognizes as  constituents  of  a  peculiar  <<  class,"  under  the  name  ^^Podci- 
lopoda,"  the  typical  ^^Merostomata"  (of  which  he  makes  a  sub-class 
with  two  '^orders" — the  Xiphosura  and  Eurypterida)  and  the  Trilo- 
bites, which,  at  the  same  time,  represent  a  ^<  sub-class  Palseadse"  and  an 
^^  order  Trilobita."  He  formulates  the  results  of  his  comparative  re- 
searches on  the  structure  of  the  last  in  his  diagnosis  of  the  '^  sub-class" 
as  '^PoBcilopods,  with  numerous  thoracico-abdominal  appendages,  eyes 
compound  (when  developed),  ocelli  unknown,"  while  the  "order"  is 
distinguished  by  a  "mouth  furnished  with  a  large  hypostoma  and  four 
pairs  (as  far  as  known)  of  appendages;  thoracic  segments.  2^26,  bear- 
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iDfif  pointed  logs  with  attacbed  branchisd ;  abdomen  formed  of  ancbylosed 
segments^  2(f) — 2Sy  bearing  articulated  appeudage8." 

The  memoir  of  Mr.  Walcott  is  illustrated  by  6  plates,  displaying  sec- 
tions and  other  details  of  structure.  The  author's  discoveries  certaiuly 
mark  an  epoch  in  the  history  of  the  Tribolites. 

CBUSTACSANS. 
1.   SYSTEMATIC. 

Komniiim  (B.).  Ueber  den  claaBificatorischen  Werth  der  Mundorgane  der  CrustaceeD. 
Zool.  Anz^f  4.  Jahig.i  pp.  544-548. 

2.  FAUNiE. 

Europe. 

Heinert  (Fr.).  CruBtacea  Isopoda,  Amphipoda  et  Decapoda  Danixe ;  Fortegnelse  over 
DaDmarks  laopode,  Amphipode  og  Deoapode  Krebsdyr.  Naturhist  Tidakr.,  (3|)  v. 
12,  pp.  46&-512. 

Norih  America, 

Smith  (S.J.)*  Preliminary  Notice  of  the  Cmstacea  dredged  in  64  to  325  fathoms,  oft 
the  south  coast  of  New  England,  by  the  United  States  Fish  Commission  in  1860. 
Froc  U.  8.  Nai.  Mub,,  y.  3,  pp.  413-452. 

Middle  America, 

£dwards (Alphonse  Milne).  Mission  scieutifique  au  Mexique  et  dans  TAm^riqne  cen- 
trale.  Recherches  zoologiqnes  pabli^es  sons  la  direction  de  H.  M  ilne-£d wards. 
5.  iMurtie  1. 1.  £tndes  snr  les  Xiphosnres  et  les  Crastac^  podophthalm  aires ;  par 
Alph.  Milne-Edwards.    Paris,  Impr. nationale,  1881.    (4to.,  372  pp.,  61  pi.) 

Caribbean  deep-eea  fauna. 

Edwards  (Alphonse  Milne).  Considerations  g^n^rales  siir  la  faune  carcinologiqne  dcs 
grandes  profondenrs  de  la  mer  des  Antilles  et  dn  Golfo  do  Mexique.  Compt.  rend. 
Acad.  8e.f  Parie,  t.  92,  pp.  384-388. 

,  General  considerations  npon  the  Carciaological  Fauna  of  great  depths  in  the 
Caribbean  Sea  and  Gulf  of  Mexico.    Ann.  Mag.  of  Nat.  Hiat.,  (5, )  v.  7,  pp.  31^-^17. 

■  Report  of  the  results  of  Dredging  in  the  Qn\£  of  Mexico.    Part  I.    £tudes 


prfllminaires  sur  les  Cmstac^    Bud.  Mub.  Ccmpar.  Zool.f  v.  8,  No.  1. 

3.  SFBCIAL  GROUPS. 

Pyenogonida. 

Wilson  (Edmnnd  B.).  Report  on  the  Pycnogonida  of  New  England  and  adjacent 
waters.  Bepart  U.  8,  Fieh  CtwimUaicm/or  1878,  pp.  463-506^7  pi.  (15 sp.,  of  which  2 
aie  new.) 

Copepoda. 

Grobben  (C).  Die  Entwickelnngsgeschichte  von  Cetochilus  septentrionalis  Goods. 
ArMt.  Zoolog,  InsUt.  Wien.  v.  13,  p.  243-282. 

Branchiapoda, 

Lankeater  (E.  Ray).  Observations  and  Reflections  on  the  Appendages  and  on  the 
Nervoos  Systems  of  Apns  oanoriformis.  Quart.  Joum,  Mior.  8o.,  v.  21,  pp.  343-376, 
Iplt 
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EdriapJUka!\ 


Delage    (Tves).     Contri^ntions  k  I'^tude  de   Pappftreil  ciroalAUnre  det  Cmatac^ 
£driopktbalme8  marinB.    Arch,  Zool,  Experiment. ,  t.  9,  pp.  1-144. 

E.  AmpMpoda, 

Ulianin  (B.).    Zar  Entwiokelangsgeaohichte  der  Amphipodeo.  Zdt9okr,/,wi$9,ZaoLf 
V.  35,  pp.  440-460. 

E,  iBopoda, 

Harger  (Oscar).    Report  on  the  Marine  Isopoda  of  New  England  and  adjacent  waten. 

Bepart  U,  S,  FUh  Commission  for  1878,  pp.  297-462, 12  pi. 
Kossmann  (B.).  Stndien  Uber  Sopyridon.    I.  OigantioneMoebiinndAllgemeinesflber 

die  Mandwerkzeugo  der  Boxiyridon.    IL  Bopyrina  Virbii,  Beitrage  zur  Kftnntniwt 

der  Anatomie  nnd  Metamorphose  der  Bopyriden.    Zdtsokr.f,  wiss.  ZooL,  v.  35,  pp. 

662-680. 
Miers  (Edw.  J.).    Revision  of  the  IdoteidsB,  a  iamily  of  aessile-eyed  Cnistaoea.  Jamm, 

Linn,  Soo.  London,  ZooL,  v.  16,  pp.  1-88,  pi.  1-3. 

Deoapoda. 

Bdwards  (Alphonse  Milne).    Description  de  qnelques  Crustae^  macronrea  provenant 

desgrandes  profondeurs  de  la  mer  dos  Antilles.    (Suite.)    ^mkiSfMiio.  A'at,(6,) 

Zool,, Y,  11.    (16  pp.) 
Packard  (A.  S.,  jr.)*     On  a  Cray-fish  (Cambanis  primsevns)  from  the  lower  Tertiary 

beds  of  Western  Wyoming.    Bull,  U,  8,  Gtogr,  and  Geolog,  8urv.  Taritf  v.  6^  pp. 

891-397. 

JDeep'Sea  Crustaceans. 

One  of  the  most  iuteresting  as  well  as  important  resolts  of  the 
tleep-sea  investigations  in  recent  years  has  been  the  discovery  of  the 
richness  of  the  Crustacean  fauna  at  great  depths.  The  Decapods  ob- 
tained by  the  United  States  Coast-Survey  ship  Blake  in  the  Caribbean 
Sea  and  Gulf  of  Mexico  have  been,  reported  on  by  Pro£  A.  Milne  Ed- 
wards, of  Paris,  and  the  revelations  have  been  most  intei-esting  as  well  as 
unexpected.  At  those  depths  which  were  regarded  by  naturalists  of 
the  past  generation  as  devoid  of  life,  numerous  remarkable  forms,  pre- 
viously wholly  unknown,  were  discovered.  The  brachyui*ans<r— true 
crabs — occur  but  sparingly  at  great  depths,  but  even  of  them  sj^ecies 
extend  downward  as  low  as  400  fathoms,  in  which  zone  a  form  allied 
to  the  genus  Oonoplax  is  represented.  It  is  blind,  and  has  been  named 
by  Mr.  Edwards,  Bathyplax,  But  it  is  the  Anomurous  and  Macrorons 
Decapods  that  are  especially  abundant  in  the  deep  sea.  Of  the  family 
of  Paguridae— hermit  crabs — numerous  forms  were  secured  which  are 
interesting  not  only  in  themselves,  but  on  account  of  the  light  they 
cast  on  the  morphology  of  the  group,  and  the  "intermediate''  types  they 
furnish.  One,  for  example — Pyloclieles  Agassizii — ^has  a  regularly  annu- 
lated  abdomen  terminated  by  a  symmetrical  fin  instead  of  the  usual 
soft "  tail)"  and  thus  recalls  the  Thalassinido).  Others,  on  the  contraiy— 
S^ropofiurm  wai,  (/a^pa^urt<«--)xaYe  YQvy  small  w4  dulH^iral  abdor 
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mens,  which  they  insert  in  correspondingly  small  spiral  shells.  Other 
remarkable  modifications  are  exemplified  in  varioos  new  genera,  desig- 
nated as  MixtcpagumSy  (hiraconotus^  Xylopagvms^  &c.  Again,  the 
&mily  of  the  GalatheidflB,  which  was  previously  not  known  to  be  rep- 
resented in  American  waters,  furnished  41  species,  representing  a 
number  of  new  genera,  as  well  as  the  widely  distributed  old  genera^ 
Oalathea  and  Mvnida^  the  latter  of  which  was  increased  by  the  addition  of 
11  new  species.  Species  of  the  family  extend  downward  to  the  depth  of 
2,000fathomsormore.  Finally,  the  family  of  Bromiid®  is  now  ascertained 
to  be  characteristic  of  the  deep  and  rich  in  species,  and  the  family  of 
Eryontidse  is  confirmed  as  an  equally  characteristic  deep-sea  type.  Be- 
duction  or  complete  atrophy  of  the  eyes  was  a  common  attribute  of 
the  newly  discovered  species,  but  by  no  means  universal.  A  species  of 
Munida^  on  the  contrary,  was  marked  by  an  excessive  development  of 
the  eyes.  They  are  thus  analogous  in  this  respect,  as  a  whole,  to  the 
deep-sea  fishes. 

Deep-sea  Crustaceans  near  the  New  England  coast. 

The  deep  equatorial  seas  are  not  singular.  While  such  rich  acces- 
sions have  been  made  to  the  class  of  Crustaceans  from  the  deep  Carib- 
bean and  Oulf  seas,  additions  of  no  inconsiderable  importance  have 
also  accrued  from  the  exploration  of  the  ocean  farther  north.  Under 
the  auspices  of  the  United  States  Fish  Commission,  in  1880,  the 
steamer  Fish  Hawk  made  three  dredging  trips  to  the  <<  Block  Island 
soundings,^  off  the  eastern  end  of  Long  Island,  between  latitude  39^ 
W  and  40O  06'  N.,  and  longitude  70©  22'  and  71©  lO'  W.  The  depths 
explored  varied  from  G4  to  500  fathoms.  The  Crustaceans  obtained  on 
these  trips  were  studied  by  Prof.  Sydney  I.  Smith.  Professor  Smith 
remarks  that  ^Hhe  richness,  in  both  species  and  individuals,  of  this 
Crustacean  fauna  would  never  have  been  suspected,  and  scarcely 
dreamed  of,  by  one  accustomed  only  to  the  meagre  fauna  of  the  shal- 
lower waters  of  the  south  coast  of  New  England.  The  larger  part  of 
the  species  secured  from  the  great  masses  of  material  brought  up  iui 
the  trawl  and  dredge  are  Decapoda."  There  are  comparatively  few  small 
species  of  Schizopoda,  Cumacea  and  Amphipoda,  and  further  dredging. 
will  undoubtedly  increase  very  greatly  the  number  of  species  in  those 
groups*  Premising  that  the  ^^enumeration  is  not  complete  even  for  the 
Decapoda,"  Professor  Smith  enumerates  just  50  species,  of  which  some 
are  widely  diffused,  although  43  of  them  are  for  the  first  time  recordecL 
^^as  belonging  to  the  New  England  fauna  south  of  Cape  Cod";  14  are 
described  as  new,  and  3  others  are  indicated  as  partially  new,  while  one^ 
new  generic  type  was  discovered — HemipaguruSj  with  two  species — 
belonging  to  the  family  Paguridse,  so  much  enlarged  by  Prof.  A.  Milne 
Edwards.  Thirty-two  of  the  species  were  Decapoda;  the  others  were 
Schizopoda  (4),  Cumacea  (1),  Stomatopoda  (1),  Amphipoda  (7),  and 
Isopoda  (5). 
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Parasitic  Crustaceans. 

The  extent  to  which  fishes  of  various  kinds  are  infesteil  with  Crus- 
tacean parasites  is  little  known.  A  considerable  proportion  will  yield 
parasites  to  the  careful  searcher.  Mr.  A.  Yalle  has  examined  a  large 
number  of  Adriatic  fishes,  and  found  69  species  of  entomostracaos 
alone.  Out  of  670  fishes  examined,  as  many  as  250  had  entomos- 
tracan  parasites.  A  new  species  of  the  remarkable  genus  PAtZicAtkfv^ 
named  P.  Richiardiy  was  discovered  in  the  canal  of  the  preopercular  bone 
of  the  sparoid  fish  known  as  Boxsalpa. — (Bull.  Soc.  Adriat.  Sc  Kat.,  vi, 
pp.  65-81.) 

A  fossil  Tertiary  Cray-fsh. 

The  fresh-water  cray-fishes  of  the  family  Astacidse  and  like  ani- 
mals are  of  new  interest  since  the  publication  of  Professor  Huxley's 
monograph  on  the  cray-fish,  and  in  view  of  the  peculiarities  of  their 
distribution.  The  representatives  of  the  family  inhabiting  the  waters 
of  the  northern  hemisphere  are  divided  into  genera  variously  distrib- 
uted. They  resemble  each  other  closely  externally,  but  are  distinguished 
especially  by  the  number  of  the  gills.  The  typical  species  constitute 
the  genus  AstacuSy  which  is  developed  in  the  Old  World,  and  also  on 
the  Pacific  slope  of  North  America,  while  the  species  of  the  eastern 
waters  of  North  America  belong  to  a  pecular  genus,  named  Oambarus. 
These  types  are  of  considerable  antiquity,  and  Professor  Packard  has 
discovered  in  the  lower  Tertiary  shales  of  Western  Wyoming,  which 
are  supposed  to  be  of  the  Eocene  age,  remains  which  he  refers  to  the 
limited  genus  Cambarus,  with  the  name  Cambarus  prinuevus.  The 
species,  in  his  own  words,  'Ms  exceedingly  interesting,  from  the  tadst 
that  it  represents  a  period  in  which  heretofore  no  fossil  cray-fish  has 
been  found.  The  soft,  fine,  fossil,  clayey  shales  of  the  Bear  Biver  Ter- 
tiaries  contain  not  only  a  good  many  herring-like  fish,  but  also  genuine 
skates.  The  presence  of  land  plants,  mingled  with  marine  animals, 
shows  that  the  waters  were  fresh,  but  communicated  with  the  sea.  The 
conditions  were  apparently  those  of  a  deep  estuary  into  which  fresh- 
water streams  ran,  and  in  these  rivers  lived  the  cray-fish." 

It  is  claimed  that  ''the  discovery  of  an  apparently  fresh- water 
Cambarus  in  the  Green  Biver  beds  of  Northern  Wyoming,  which  are 
supposed  to  be  lower  Eocene  strata,  fills  up  a  break  in  the  geological 
series  hitherto  existing  between  the  Cretaceous  and  Pliocene  cray-fishes, 
and  shows  that  the  dynasty  of  fresh-water  cray-fish,  now  so  powerfoUy 
developed  in  the  XTn*  ted  States,  began  its  reign  during  the  eariy  Ter- 
tiary period." 

ARACHNIB8. 
1.  FAX7NA. 

Europe, 

fiimon  (Eug.)*    I^es  Arachnides  de  France,    t.  5.    1.  partiei  oontenaiit  tos  families 
des  Epeiridso  (Hnppl^mont)  et  dee  Theridionidie  (oommencement).    P»rii^  Boiei| 
i«tf.    6vo,    (186  pp.,  IpL) 
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.  i'horeli  (t.).    Stud  Biii  ihigol  Males!  e  t^apUan .     III.  Kagni  dell'  Aiistro-Malesia  e 
del  Capo  York,  oeserrati  nel  Miiseo  Civico  di  Btoria  Natnrnio  di  Geneva.    Ann, 
MU9,  Civ*  Stor.  Aa<.  ^mova^  v.  17,  pp*  vii-xxvii,  1-720* 
Note.— I  and  II  were  published  in  Ann*  Mus.  Civ.  St.  Nat.,  v.  10  and  13. 

Australia. 

Koch  (L.).  Die  Arachnidem  Anstraliens  nach  der  Natur  besohrieben  nnd  abgebildet. 
FortgeeetEt  von  Graf  £.  Keyscrling.  28.  Lief.  Kilrnberg,  Baner  <&  Raspe,  1881. 
(4to.    M.  9.) 

2.  8PRCIAL  GROUPS. 

Acarina, 

Haller  (G.).    Yorli&ufige  Bemerkungen  Uber  das  Geliororgan  der  Ixodiden.    Mit  Al>- 

bUd.    Zoclog,  Anz.f  4.  Jahrg.,  pp.  165-167. 
.    Die  Mundtheile  nnd   systematischo    Stellnng   der  Milben.    ZooLAnz,,  4. 

Jahrg.,  pp.  380-386. 

TartUffrada, 

Jnng  ( — ).    Ueber  Tardigraden.    Zeitsdhr.  /.  d.  ges.  Natw'wiss,,  v.  54,  pp.  190-192. 

.    Revival  of  Tardigradee  alter  Desiccation.    Joum.  R,  Microacop.  Soc,,  (2,)  v.  1, 

p.  5,  Oct.,  p.  732. 
Abstraot  of  preceding. 

Araneida, 

Karsch  (F.).  Eine  neue  Vogelspinne  ans  Siidafrica  (Stromatopelma — n.  g. — alica- 
pillatnm — ^n.  sp.).    Berlin,  Entomolog,  Zeittchr.,  v.  25,  pp.  217-218. 

MacCook  (H.  C. ) .  How  Orb- Weaving  Spiders  make  the  Framework  or  Fonndations  of 
Webs.    Proo,  Aoad,  Nat  So,  Phila,,  1881,  pp.  430-435. 

Sioion  (£.).  Revision  de  la  famille  des  Sparassidie  (Arachnides).  Act  Soo,  Linn, 
Bardmiws^  v.  34,  pp.  223-351,  1880. 

The  relations  of  the  Mites. 

The  small  animals  known  as  Mites  have  been  usually  regarded  as 
representatives  of  the  class  of  Arachnids.  Dr.  0.  Haller,  however,  has 
lately  studied  these  forms  with  great  care,  and  finds  that  they  have  not 
only  three  pairs  of  maxillflB  and  a  true  labium,  with  palpi,  but  two  pairs 
of  abdominal,  besides  the  cephalothoracic  legs.  He  considers,  there- 
fore, that  they  do  not  belong  to  the  Arachnids,  and  that  they  are  even 
more  nearly  allied  to  the  Crustaceans,  from  which  they  chiefly  differ 
in  breathing  through  tracheae  instead  of  gills.  On  account  of  this 
peculiar  combination  of  characters  he  proposes  that  they  dhould  form  a 
class  of  Arthropods,  collateral  to  the  Crustaceans,  Arachnids,  and  My- 
riapods  and  Hexapod  insects. 

Two  remarkable  ISpiders. 

A  most  peculiar  Spider,  inhabiting  the  Island  of  Madagascar,  has 
been  made  known  by  the  Kev.  O.  P.  Cambridge.  The  cephalothorax, 
instead  of  being  simply  convex  or  little  tuberculated,  as  usual,  is  extraor- 
dinarily developed.    It  first  (1)  rises  upward,  lik^  a  Vm^^  ^\Xfi;GiX)L^^K^ 
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neck,  and  then  (2)  rwcIIs  bnckwards,  as  well  as  forwards^  into  a  liead* 
like  prominence,  which  (3)  presents  an  anterior  and  downward  surface 
for  the  falces,  near  which  are  the  largest  eyes;  (4)  the  fidces  are 
elongated  to  correspond  with  the  development  of  the  cephalothorax 
and  cnrved.  In  brief,  when  viewed  from  the  side  the  cephalothorax 
and  falces  combined  forcibly  remind  one  of  an  Ibis^  or,  stili  more,  a 
BaUcniceps  in  a  state  of  rest,  with  the  head  inclining  backward,  the 
cephalothorax  representing  the  neck  and  head,  and  the  faloes  the  bill. 
The  mimicry,  or  rather  resemblance,  is  even  stronger  in  this  instance 
than  that  of  a  horse's  neck  and  head  by  the  anterior  portion  of  the 
Sea-horse,  or  Hippocampus,'  The  abdomen  is  higher  than  long,  and 
rises  upward  in  a  conic  prominence.  This  spider  is  of  rather  small  size, 
and  has  been  described  from  a  single  immature  male  specimen.  It  has 
been  named  Eriaucliemts  Worhnanni.  Mr.  Cambridge  has  provisionally 
referred  it  to  the  family  Theridiidae,  and  would  put  it  *'in  a  separate 
group,  near  the  genera  Argyrodes^  Latr.,  and  AriamneSy  Thor.,''  but 
thinks  that  "very  probably  the  future  discovery  of  other  allied  species 
will  necessitate  the  formation  of  a  new  family  for  them.''  (P.  Z.  S., 
London,  1881,  pp.  767-770,  pi.  66,  flg.  2  a-f.)  The  aberration  of  the  form 
from  its  nearest  relatives,  indeed,  appears  to  be  sufficient,  involving  as 
it  must  correspoudii]tg  structural  modifications,  to  justify  its  differen- 
tiation as  a  family  type  without  waiting  for  kindred  s]>ecies.  One  of 
the  prime  objects  of  taxonomy  should  be  to  express  in  the  system  and 
nomenclature  the  facts  of  structure,  without  reference  to  the  number  of 
species  under  which  peculiarities  are  manifested. 

Another  singular  Spider,  unlike  an  ordinary  spider  as  a  spider  could 
well  be,  has  been  made  known  by  Mr.  Cambridge,  under  the  name 
AriamrieB  attenuata.  It  is  an  inhabitant  of  Brazil  (^Hhe  Amaeons"). 
If  motionless  on  the  ground  it  might  be  mistaken  for  a  thorn  or  small 
dirt-covered  pin.  The  cephalothorax  is  oblong,  and  with  the  oculiferous 
area  elevated  into  a  alight  conical  eminence.  The  abdomen  presents 
an  extraordinary  development,  being  snbcylindrical,  very  long,  and 
attenuated  to  an  acute  point,  almost  a«  much  as  the  shaft  of  an  ordinary 
pin.  The  legs  are  very  unequal  in  length,  the  first  being  longott,  and 
the  fourth,  second,  and  third  pairs  successively  shortened;  the  third 
pair  are  much  the  shortest  In  fine,  the  animal  looks  at  first  sight  mnch 
more  like  an  elongated  orthopterons  insect  than  a  spider.  As  already 
intimated,  the  genus  Ariamn^s  has  been  associated  with  Uriauehentis  in 
the  same  artificial  family — ^Theridiidse. 
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Peculiar  carboniferous  Myriapods. 

In  1868,  Messrs.  Meek  and  Worthen  described  a  peculiar  spinigerons 
Myriapod,  foand  in  ironstone  nodules,  occorring  in  the  GarboniferoQa 
formation  of  niiuois,  under  the  name  Euphoberia  major.  Th^  referred  * 
it  to  the  order  of  Myriapods,  but  the  condition  of  their  specimens  did 
not  enable  them  to  satisfactorily  elucidate  its  structure.  Later^  betto 
preserved  specimens  for  that  purpose  were  secured,  and  have  been 
studied  by  Mr.  S.  H.  Scudder.  Some  noteworthy  peculiarities  of  struct- 
ure were  disclosed,  which  contrast  with  those  of  living  Myriapods.  In 
the  segments  of  the  body  ^^  the  dorsal  plate  occupies  scarcely  more  than 
two-thirds  of  the  circuit  of  the  body,  or  even  less,"  and  is  opposed  by 
a  broad  ventral  plate ;  the  dorsal  plate  is  ^<  not  x>erforated  for  foramina 
repugnatoria,  but,  as  means  of  defense,  it  is  armed  with  two  or  three 
huge  spines  upon  either  side'^;  the  ventral  plates '^  occupy  the  entii^ 
ventral  surface,''  or  may  even  extend  upwards ;  they  are  together  equal 
in  length  to  any  part  of  the  dorsal  plate,  the  segments  of  the  body 
being  equal  in  length  throughout.  The  legs,  ^'  instead  of  being  inserted 
at  the  extreme  posterior  edge  of  the  plate,  are  planted  almost  in  its  very 
center,  are  appreciably  distant  from  their  opposites,  and  are  compara- 
tively large ;  thoy  also  differ  from  those  of  modem  types  in  having  the 
second  joint  as  long  as  the  others  combined."  The  stigmata  are  large 
and  '^  situated  in  the  middle  of  each  ventral  plate."  Between  the  coxal 
cavities  are  peculiar  paired  organs,  '<  situated  one  on  either  side  of  the 
median  line  at  the  very  front  edge  of  every  ventral  plate,"  thought  by 
Mr.  Scudder  to  be  '^  supports  for  branchiae."  On  account  of  such  pecu- 
liar characters  or  their  combination,  Mr.  Scudder  is  of  the  opinion  that 
the  Euphoheriidas  should  be  placed  ^^  in  a  group  apart  from  "  the  primary 
subdivisions  recoguized  for  living  Myriapods,  and  has  proposed  to  iso- 
late them  in  a  division  co-ordinate  with  the  Diplopoda  and  Ghilopoda^ 
which  he  has  named  Archipolypoda.    (A.  J.  S.  (3),  xxi,  182-186.) 


zooLooT.  445 

The  Blood  of  Insects. 

The  characteristics  of  the  blood  of  insects  have  been  investigated  by 
M.  L.  FrM^ricq,  of  Belgium ,  as  manifested  in  the  larva  of  Oryctes  nasi- 
comis,  a  lamellicom  beetle.  Blood  drawn  from  the  dorsal  vessel  by  a 
glass  cannula  was  a  colorless  fluid  having  nearly  the  same  appearance 
as  the  lymph  of  mammals,  but  numerous  colorless  globules  diffused 
through  the  fluid  negatived  complete  transparency.  Coagulation  super- 
vened immediately,  and  the  fluid  turned  to  a  dark-brown  color  soon  alter 
exposure.  This  change  was  due  to  oxidation,  and  not  at  all  to  light. 
The  coloration  is  not  related  to  respiration.  In  reality  the  phenomenon 
of  change  is  one  of  death,  and  may  be  compared  to  spontaneous  coagula- 
tion. There  is  no  evidence  of  the  existence  of  either  haemoglobin  or 
hffimocyanin  in  the  blood. 

StigmaAa  of  Insects. 

The  respiratory  system  of  the  hexapod  insects  has  been  examined 
by  Dr.  O.  Krancher  as  to  a  large  number  of  species.  The  variation 
of  the  stigmata  in  structure  as  well  as  other  characteristics  proved  to 
be  very  extensive,  and  consequently  no  positive  generalizations  could 
be  formulated.  The  principal  conclusion  was  that  the  variations  were 
correlated  with  adaptation  for  various  modes  of  life.  The  method  of 
investigation  adopted  by  the  author  is  detailed  in  his  memoir.  (J.  B. 
M.  S.,  I,  729,  from  Z.  w.  Z.,  v.  xxxv,  pp.  605-^74.) 

In  this  connection  it  may  be  added  that  Dr.  H.  Hagen,  in  opposition 
to  the  views  of  Dr.  Palm^n,  contends  that  the  stigmatic  cords  are  not 
rudimentary  and  closed  tubes,  but  functionless  open  ones,  and  that  they 
do  not  become  completely  developed  during  the  larval  stages.  (Z.  A.,  iv, 
404). 

Dr.  O.  Krancher,  in  1880  (Zool.  Anz.,  v.  3,  pp.  584-^588),  had  grouped 
the  modifications  of  the  stigmata  known  to  him  into  two  primary  groups 
and  five  secondary  ones;  those  without  lips  having  been  referred  to  two 
categories^  and  those  with  lips  to  three. 

An  Insectarium. 

In  the  year  1881  the  Zoological  Society  of  London  added  to  its  rich 
exhibition  a  new  feature  in  the  shape  of  an  insectarium.  No  previous 
attempt,  at  least  on  an  extended  scale,  had  been  made  to  bring  to- 
gether a  collection  of  living  insects  for  popular  instruction,  and  the 
novel  addition  therefore  deserves  some  notice.  The  insectarium  is 
housed  in  a  building  framed  of  iron  and  glass  on  three  of  its  sides,  while 
its  back  is  brick;  the  structure,  however,  was  not  expressly  erected  for 
the  use  to  which  it  has  been  put,  and  its  interior  arrangements  need 
only  be  considered.  The  insects  are  imprisoned  in  special  cases,  the 
largest  of  which  are  32  inches  long  and  24  wide,  with  a  depth  of  18. 
Those  used  for  the  principal  specimens  are  formed  of  zinc  plates. 

The  npper  part  of  eaol^  is  glased  o»  aU  toxvf  Mw^  tbe  toj^  betof: 
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formed  of  perforated  zinc  so  as  to  admit  the  air.  The  food-plant  or 
object  required  for  the  saspension  of  the  chrysalis,  when  that  stage 
of  the  insect  is  exhibited,  is  inserted  into  the  case  through  a  circular 
hole  in  the  bottom;  but  the  glass  front  also  oi>ens,  so  that  ready  access 
may  ba  obtained  to  the  interior.  The  cases  are  arranged  all  along  the 
sides  of  the  interior  of  the  building  as  well  as  on  two  tables  in  the  mid- 
dle. The  contents  of  the  several  cases  are  indicated  by  labels  and  sup- 
plemented by  mounted  specimens  of  the  correspouding  species  in  its 
various  stages  of  development.  The  most  conspicuous  of  the  exhibits 
are  the  large  Bombycidee^  or  silk-producing  moths,  which  bad  been  ob- 
tained from  their  respective  habitats  in  the  chrysalis  form ;  among  them 
were  the  American  8amia  cecropia  and  Samia  Oloverij  and  it  was  found 
that  the  former  selected  the  plum-tree  and  the  latter  the  gooseberry  as 
favorite  food-plants. 

The  Periodical  Cicada  j  alias  "  Seventeen-year  Locust.^ 

The  well-known  Cicada,  which,  from  its  periodical  appearance,  has 
been  designated  as  '^The  Seventeen-year  Locust,"  is  represented  by  a 
form,  which,  according  to  entomologists,  cannot  be  specifically  differenti- 
ated from  it,  but  which  differs  in  habits,  appearing  at  intervals  of  only 
thirteen  years,  and  which  has  consequently  been  designated  by  Professor 
Biley  as  the  Cicada  tredecim.  Certain  broods  of  both  of  these  forms 
coincided  in  their  appearance  in  1881:  one  of  septemdecim  had  made  its 
last  appearance  in  numbers  in  the  year  1864,  and  one  of  tredecim  in  1868, 
and  the  last  simultaneous  appearance  of  the  two  would  therefore  have 
been  in  1660. 

*  Alternate  generation  in  the  OaU  Insects. 

• 

In  certain  species  of  Cynipid^  Dr.  Adler  has  discovered  that  alterna- 
tion of  generation  takes  place,  and  that  the  same  species  in  the  two  stages 
may  show  such  differences  that  the  respective  forms  had  been  previously 
referred  to  two  distinct  genera.    The  discovery  was  made  through  the 
observation  that  Neuroterus  laid  eggs  which  gave  birth  to  a  form  repre- 
senting the  genus  Spatheoga^ter^  such  form  being  an  agamic  condition. 
The  organs  of  generation  are  nevertheless  reproduced  in  the  agamic 
offspring,  and  the  eggs  are  even  developed  generally  in  larger  number. 
It  is  noteworthy,  also,  that  in  the  agamic  form  there  is  also  a  reoepta- 
culum  seminis,  but  it  is  rudimentary:  19  species  representing  three 
genera — Neuroterus^  Dryophanta,  and  Biorhiza — manifest  alternation  of 
generation,  but  four  others,  of  the  genus  AphilothriXy  do  not  develop  the 
agamic  stage.    These  results  are  confirmatory  of  deductions  by  Bassett 
and  Kiley  made  in  the  United  States  about  ten  years  ago. 

Peculiar  glands  connected  with  the  Bee^s  Tongue., 

The  common  honey  bee  was  being  examined  as  to  the  structure  of  its 
^^  tongue"  by  Mr.  Justin  Spaulding,  when  he  discovered  in  the  mentom 
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a  small  spiral  tube,  and  traced  it  to  a  glandular  body  which  he  consid- 
ered to  have  been  previously  overlooked.  A  full  description  has  been 
given,  but  it  can  be  only  stated  here  that  Mr.  Spaulding  believes  that 
these  glands,  on  account  of  their  size,  position,  and  outlet,  furnish  the 
secretion  which  changes  the  nectar  into  honey.  As  to  their  homologies, 
he  suggests  that  they  are  the  spinning  glands  of  the  larvte  modified  for 
the  new  function,  and  that  in  such  oases  they  should  be  found  more  or 
less  developed  or  aborted  in  other  Hymenoptera. 

Aquatic  Lepidopterous  Larvce. 

The  butterflies  and  especially  their  caterpillars  are  so  associated  in 
our  minds  with  terrestrial  vegetation,  that  few  conceive  of  the  existence 
of  forms  that  spend  their  entire  larval  condition  in  the  water,  and 
that  are  especially  adapted  for  aquatic  respiration.  Yet  M.  G.  Maurice 
has  indicated  that  most  of  the  prominent  groups  of  the  Lepidoptera 
have  aquatic  representatives.  Members  of  the  families  Bombycidad 
and  SphingidsB  live  during  their  caterpillar  stage  in  the  waters,  but 
none  are  known  to  have  tracheal  gills.  The  larva  of  Parapanyxj  a 
form  of  the  family  Pyralidse,  however,  has  long  been  known  to  be  pro- 
vided with  branchiae  as  well  as  spiracles,  and  its  pupa  to  live  in  its 
coooon  among  leaves  under  water.  The  structure  of  that  type  has  been 
re-examined  by  M.  Maurice  so  far  as  its  respiratory  functions  are  con- 
cerned. The  tracheal  gills  have  delicate  membranes  subservient  to  an 
endosmosis  of  olygen  and  exosmosis  of  carbonic  acid.  The  stigmata 
occur  in  the  thoracic  regions,  but  are  not  functional  in  the  larva  and 
are  closed  by  a  delicate  membrane.  It  is  only  when  the  animal  is  left 
exposed  to  the  direct  air — for  instance,  by  the  desiccation  of  the  marsh 
in  which  it  has  lived — ^that  functional  activity  for  the  spiracles  super- 
venes.   (J.  B.  M.  8.  (2),  I,  730,  from  Bull  8c.  Dep.  Nord.,  IV,  115-120.) 

T  lie  proboscis  of  the  Lepidoptera. 

The  proboscis  of  the  Lepidoptera  has  been  examined  by  M.  Breiten- 
bach,  with  a  view  to  determine  its  origin  and  the  homologies  of  its 
parts.  Without  at  all  indorsing  his  views,  we  submit  an  abstract  of 
them. 

The  proboscis  is  represented ''  in  the  early  stages,  for  in  the  late 

larva  it  has  been  found  already  represented  by  two  long,  curbed  cords. 

Sat,  further,  the  obvious  connections  of  the  group  with  the  Trichoptera 

^how  that  the  biting  mouth  of  the  latter  has  produced  the  sucking 

tube  of  the  former  by  modification  of  the  labium,  maxillse,  and  labrum, 

^vrbich  were  first  all  united  in  a  tubular  organ;  the  edges  of  the  two 

.maxillad  then  became  more  closely  approximated,  and  the  share  of  the 

^Dther  two  x>art8  in  the  organ  became  unnecessary,  and  they  were  ex- 

^slnded  from  it.    This  metamorphosis,  however,  was  probably  made  in 

"Various  stages,  each  having  some  definite  advantage  to  the  insect  as  its 
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object:  e.  g.^  the  exclosion  of  the  labrain  and  labium  fix)m  the  organ 
was  a  beneficial  simplification,  the  great  object  being  to  bring  the  two 
maxillsp  together;  the  latter  organs  were  able  to  assume  a  greater 
development  in  consequence  of  the  reduction  of  the  former;  this  de- 
velopment was  further  promoted  by  the  abnormal  method  by  which 
food  was  obtained.  The  increase  in  the  length  of  the  tube  was  caused 
by  the  depth  which  the  nectaries  of  certain  flowers  exhibited,  and  by 
which  they  excluded  insects  hurtful  to  them,  while,  at  the  same  time, 
this  very  depth  allowed  of  the  accumulation  of  a  greater  amount  of 
honey." 

Among  other  subjects  treated  of  by  M.  Breitenbach  in  this  connection 
are  the  structure  and  functions  of  the  so-called  juice-borers,  which  are 
discussed  at  considerable  length.  (J.  K.  M.  S.,  (2,)  II,  35-^7,  fix>m 
Jen.  Zeitschr.  Nat.,  XV,  151-214,  with  3  pL) 

Devastations  hy  Insects. 

Many  millions  of  dollars  are  yearly  lost  to  the  farming  community 
through  the  devastations  of  insects,  and  thereby  the  labors  of  the  agri- 
culturist arc  rendered  more  onerous  than  they  would  otherwise  be,  and 
not  infrequently  unremuncrative.  In  order  to  avert  as  much  as  possi- 
ble the  ravages  of  these  in  size  insignificant  but  in  numbers  formid- 
able enemies,  it  has  been  deemed  the  part  of  wisdom  by  civilized 
governments  to  retain  men  skilled  in  the  knowledge  of  insects  and  in 
investigations  of  their  habits,  to  learn  and  teach  the  best  means  of 
meeting  their  attacks.  The  general  government  and  several  states 
have  their  special  entomological  bureaus,  and  each  year  reports  are 
published  in  which  some  branch  of  economical  entomology  is  consid- 
ered. From  the^great  mass  of  information  relative  to  the  subject 
published  in  1881  we  select  the  following  notes. 

The  Phylloxera. — ^The  devastations  of  the  justly-named  Phylloxera 
vastatrix  on  the  vineyards  of  various  countries  have  attracted  much 
attention.  The  losses  in  many  countries  have  been  appalling.  In 
France,  for  example,  of  the  2,200,000  hectares  (about  5,500,000  acres) 
planted  with  vines  nearly  a  quarter  have  been  overrun  and  the  plants 
practically  destroyed,  while  as  many  more  have  been  attacked  (A.  K., 
XV,  821).  Strenuouseffortshavebeenmadetopreventthespreadofthe 
insects  by  different  governments.  In  Italy,  Spain,  Turkey,  Boumania,  Al- 
geria, and  the  Gape  of  Good  Hope  the  introduction  of  all  living  plants 
is  entirely  prohibited;  in  Germany  the  restriction  extends  only  to  vine- 
plants,  while  in  Switzerland,  Austria-Hungar^'^,  and  Portugal,  introduc- 
tion of  '< living  plants"  is  permitted  if  attested  by  certificates  to  come 
from  uninfected  localities  (A.  K,  XV,  821).  So  rigidly  is  the  law  enforced 
in  some  places  that  a  cargo  of  potatoes  arriving  in  Gape  Town  from  New 
Zealand  was  destroyed  for  fear  that  the  i)est  might  be  imi)orted  therein 

(4.  $r.|  J^ Y|  339).    Objectiou  ]if^  t)^fi  mtide,  (lo^over,  to  b^\i  ^\x\xifi&^^ 
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regulatious,  but  ^^  Dr.  Maximo  Gorna  has  lately  submitted  a  report,  in 
which,  while  confessing  that  Phylloxera  vastatrix  is  confined  to  the 
grapevine  and  can  flourish  on  no  other  plant,  he  yet  recommends  the 
following  of  the  example  set  by  Algeria,  which  is  to  forbid  the  intro- 
duction of  all  vegetable  products  whatever,  except  those  absolutely 
required  for  consumption"  {Rileyj  A.  N.,  XV,  239).  It  has  been  found 
that  the  American  vines  enjoy  at  least  comparative  immunity  from  the 
attacks  of  PhyUoxera^  and  large  consignments  of  roots  have  been  im- 
ported into  France  from  the  United  States  to  replant  the  destroyed 
vineyards  (A.  N.,  XV,  322). 

Enemies  of  Rice. — ^The  rice  plant  in  the  Southern  United  States  has 
suffered  in  past  years  firom  the  attacks  of  two  insects,  both  beetles,  the 
Chalepus  trachypygtts  and  Lisaorhoptrus  simplex^  and  a  third  insect  has 
now  been  added  to  the  list  of  its  formidable  enemies;  but  the  newly- 
discovered  i)e8t  is  the  caterpillar  of  a  Lepidopter — the  Laphygmafrugi- 
perda.  The  last  proved  to  be  very  destructive  to  rice  plants  in  the 
summer  of  1881  in  Oeorgia,  and  was  identified  by  Professor  Eiley.  It 
had  been  known  before  as  a  scourge  to  various  grasses  and  grains,  but 
not  as  a  special  enemy  of  the  rice.  In  the  East  Indies  a  third  order  of 
insects — the  Diptera — ^has  contributed  an  additional  and  very  formid- 
able pest  to  the  rice  cultivator.  It  is  the  newly-discovered  Ceddomyia 
oryziJBy  of  which  no  congener  had  previously  been  known  to  occur  in 
India.    {Riley,  A.  K,  XV,  148,  482,  751.) 

Enemies  of  Pastures. — ^Another  insect,  which  has  long  been  known,  but 
had  not  been  hostile  to  the  industry  of  man,  in  1881  assumed  a  nev/ 
r61e,  and  attacked  pastures  in  the  Eastern  States — especially  in  parts 
of  New  York  and  New  Jersey — "  some  fields  as  large  as  forty  acres  being 
ruined  and  others  showing  only  dead  spots  of  a  rod  or  two  square." 
The  injurious  larvae  were  supposed  by  the  farmers  to  be  '*army  worms," 
but  specimens  were  identified  by  Professor  Biley  as'  representatives  of 
two  distinct  species,  and  both  different  from  the  true  army  worm.  One 
of  the  destructive  ^^  worms,"  and  the  more  common,  at  least  in  some 
sections,  was  the  larva  of  Crambus  vulgivagellus,  and  the  other  that  of 
Nephelodes  violans.  Professor  Eiley  well  remarks,  that  "  the  widespread 
aiipearance  and  injury"  of  the  former  species  during  the  past  year  "  fur- 
nishes an  excellent  illustration  of  the  fact  that  species  which  have  never 
before  been  looked  upon  as  injurious  to  agriculture  may  suddenly  be- 
come so."    (A.  N.,  XV,  674-577,  etc.) 

Enemies  of  Olover. — ^The  American  agriculturist  may  have  to  encounter 
still  another  enemy  of  his  labors — a  curculiouid  beetle-— the  Phytonomus 
punctatus.  It  has  been  until  recently  unknown  in  the  United  States,  but 
was  detected  in  1881  in  Barrington,  Yates  County,  New  York,  and  speci- 
mens were  sent  thence  to  Professor  Biley,  with  the  statement  that  it 
had  greatly  injured  the  clover  in  that  region.  The  insect  m  a  common 
European  species,  but  has  not  been  known  heretofore  to  do  any  serious 
harm  to  crops.    Professor  Biley  adds  that  it  is.  worthy  of  remark  that 
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this  imported  euemy  of  clover  made  its  first  appearance  in  the  same 
county  wliicliy  three  years  before,  furnished  him  with  ^'  another  Euro- 
peau  beetle  affecting  the  same  plant — the  Hylesinus  iri/oliij  or  ^*  clover 
root-borer.'^    (A.  N.,  XV,  750-751,  912-914.) 

Insect  Antidote. — ^With  enemies  so  numerous  and  increasing  the  agri- 
culturist must  be  on  the  alert,  and  to  render  his  labor  remunerative  re- 
quires to  have  antidotes  to  their  ravages  at  a  minimum  cost.  The  seeds 
of  species  of  Pyrethrum — F.  roseum  and  P.  cineraricefolium — ground  to 
powder,  fuiiiish  one  of  the  most  effective  insecticides.  The  Pyrethrum 
roseum  "the  only  species  of  its  genus,''  according  to  Dr.  Bodde,  "i^hich 
gives  a  good,  effective  insect  i)owder,  is  no  where  cultivated,  but  grows 
at  an  altitude  of  G,000  to  8,000  feet,"  in  Asia,  the  Caucasus,  and  south- 
ward. The  P.  cineraricefolium  is  a  Dalmatian  species,  of  which  little  is 
known,  but  which  is  said  to  be  cultivated  in  Dalmatia.  In  spite  of  the 
jealousy  of  the  natives  of  the  countries  where  these  plants  grow,  seeds 
have  been  imported  into  the  United  States,  and  Professor  Biley  planted 
some  in  Washington,  in  the  fall  of  1880,  which  "came  up  quite  well  in 
the  spring,  and  will  perhaps  bloom  the  present  year."  It  would  seem 
that  the  Pyrethrum  is  quite  an  effective  insecticide,  and  its  acquisition 
and  retail  at  a  moderate  cost  will  be  doubtless  a  great  boon  to  the  agri- 
culturist. For  detailed  information  as  to  cultivation,  manufacture,  anO 
use  of  the  plant  we  must  refer  to  Professor  Biley.  (A.  N.,  XV,  242,  569- 
672,  744-748,  817-819.) 

Carnivorous  Beetles  partly  herbivorous, — ^Even  insects  that  are  gen- 
erally beneficial  to  the  agriculturist  by  preying  on  his  enemies,  some- 
times turn  round  and  become  destroyers  of  crops.  Species  of  Garabidsd 
and  CoccinellidsB,  e.  <;.,  have  been  found  to  change  their  usual  carniv- 
orous habits  for  a  herbivorous  diet,  according  to  Professor  Forbes,  of  the 
Illinois  State  laboratory.  Bepre^entatives  of  17  different  8]>ecies  of 
Carabidse  were  examined,  and  11  of  them  were  seen  to  have  in  their 
stomachs  ^^  either  the  spores  of  different  ftmgi,  the  pollen  of  flowers, 
or  the  seeds  of  grasses  and  grains."  The  Goccinellidad  were  ascertained 
to  be  to  even  a  still  greater  degree  herbivorous,  and  one  of  them — ^the 
Megilla  maculata — ^'  was  proven  to  feed  also  upon  the  anthers  and  pollen 
of  grasses,"  and,  in  fact,  to  almost  rival  in  its  herbivorous  tendencies  the 
squash-beetle  {Epilachna  borealis)^  which  had  been  supposed  to  be  excep- 
tional in  the  family  for  its  herbivority.  The  Megilla  had  been  charged 
before  with  sometimes  injuring  crops,  and  a  farmer  of  Saint  Inigoes, 
Md.,  reported  to  Professor  Eiley  considerable  injury  done  by  them  "to 
corn  by  eating  holes  in  the  blades,  and  specimens  of  blades  that  were 
perforated  and  riddled  accompanied  the  beetles." 

So  far,  however,  is  this  tendency  to  change  of  diet  from  being  an 
unmixed  evil  to  the  agriculturist,  it  has  been  urged  by  Professor  Forbes, 
that  it  renders  these  insects  more  valuable  to  man.  In  his  own  words, 
'^as  a  prudent  sovereign  finds  it  worth  while  to  maintain  a  much  larger 
fighting  force  than  is  necessary  to  the  ordinary  administration  of  his 
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goyerDment,  Id  order  that  he  may  always  have  a  reserve  of  power  with 
which  to  meet  aspiring  rebellion,  so  it  is  to  the  general  advantage  that 
oamivoroos  insects  shoold  abound  in  larger  numbers  than  could  find 
sustenance  in  the  ordinary  surplus  of  insect  reproduction.  They  will 
then  be  prepared  to  concentrate  an  overwhelming  attack  upon  any  group 
of  insects  which  become  suddenly  superabundant.  It  is  evidently  im- 
possible, however,  that  this  reserve  of  predaceous  species  should  be 
maintained,  unless  they  could  be  supported,  at  least  in  part,  upon  food 
derived  fix>m  other  sources  than  the  bodies  of  living  animals."  (A.  N., 
XV,  323-327.) 

Wings  of  Insects, 

The  details  of  structure  of  the  wings  of  insects  and  the  contiguous 
parts,  lespecially  those  of  the  family  Libellulidse,  have  been  investi- 
gated by  Mr.  B.  von  Lendenfeld.  The  monograph  of  the  alar  struct- 
ures of  the  Dragon-flies  is  especially  noteworthy.  ''  Sixty -two  separate 
skeletal  parts  are  named  and  described,"  and  also  ^^16  muscles  and  2 
ligaments."  ''A  diaphragm  of  chitin  separates  the  muscles  for  the  wings 
from  those  for  the  legs;  the  exoskeletou  is  made  up  of  thini  chitinous 
plates.  There  are  various  methods  of  articulation,  some  of  which  are 
exactly  comparable  to  those  that  are  found  in  the  vertebrata." 

The  Libellulidad  and  ^'Neuroptera  planipennia"  are  considered  by  Mr. 
von  Lendenfeld  to  be  the  lowest  of  typical  insects,  on  account  of  the 
equality  in  size  of  the  wings,  while  those ''  with  one  pair  of  wings  appear 
to  be  the  most  highly  organized  and  possess  the  largest  brain."  The 
rank  of  the  other  groups  is  sought  to  be  determined  by  the  relative 
development  of  the  two  pairs  of  wings.  It  is  probable,  however,  that 
the  logic  employed,  as  well  as  the  conclusions  deduced,  will  be  opposed 
by  many  entomologists.  Probably  more  satisfactory  are  the  author's 
observations  of  the  mode  of  flight. 

A  method  for  instantaneously  photographing  insects'  wings  was  de- 
vised and  is  detailed  by  Mr.  von  Lendenfeld.  ^^Two  phases  are  to  be 
distinguished  in  the  movement  of  the  wing — the  movement  from  behind 
forwards,  and  from  in  front  backwards.  In  both,  however,  there  is  an 
upwardly-acting  force;  with  this  there  are  associated  other  move- 
ments, resulting  in  the  course  of  the  wing  being  a  more  or  less  compli- 
cated curve,  the  directions  of  which  depend,  of  course,  on  the  extent  to 
which  these  other  forces  act."  (J.  B.  M.  S.  (2),  II,  184-185,  from  Sitz- 
nngsber.  Akad.  Wiss.  Wien,  LXXIII.,  289-376,  with  7  pi.) 

Relations  of  Devonian  Insects  to  existing  types. 

The  fossil  insects  have  been  for  some  years  the  special  subjects  of  Mr. 
Samuel  H.  Scudder's  studies,  and  the  conclusions  which  he  has  reached 
respecting  the  relations  of  the  Devonian  forms  to  later  ones  have  been 
pabliskred,  and  are  as  follows : 

^1)  The  insects  have  preserved  their  general  type  of  wing  structure 
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unaltered  from  the  earliest  times  to  the  present;  (2)  they  were  hexa- 
pods;  (3)  they  were  all  lower  Heterometabola ;  (4)  nearly  all  are  syn- 
thetic types  of  a  comparatively  narrow  range;  (5)  nearly  all  exhibit 
marks  of  affinity  to  the  carboniferous  PalsBodictyoptera,  but  (6)  they 
often  manifest  mor6  complicated  structure  than  mostPalseodictyoptera; 
(7)  they  mostly  bear  little  special  relation  to  carboniferous  forms,  and 
have  a  distinct  facies  of  their  own;  (8)  they  were  ^^of  great  size,  had 
membranous  wings,  and  were  probably  aquatic  in  early  life";  (9)  some 
were  precursors  of  existing  forms,  while  others  became  extinct;  (10) 
they  flourished  under  a  remarkable  variety  of  structure;  (11)  they  dif- 
fered "  remarkably  from  all  other  known  types,  ancient  or  modem,  and 
some  of  them  appear  to  be  even  more  complicated  than  their  nearest 
living  allies";  (12)  they  show  no  more  evidence  of  primitive  type  than 
the  carboniferous  insects;  and  (13)  '^ while  there  are  some  forms  which 
to  some  degree  bear  out  expectations  based  on  the  general  derivation 
hypothesis  of  structural  development,  there  are  quite  as  many  which 
are  altogether  unexpected,  and  cannot  be  explained  by  that  theory 
without  invoking  suppositions  for  which  no  facts  can  at  present  be 
adduced." 

Some  of  these  conclusions  (4,  7,  8,  9, 10, 12)  <ioincide  quite  well  with 
those  derivable  from  the  survey  of  other  classes  of  the  animal  kingdom, 
e.  g,j  fishes,  so  far  as  they  are  knowfiy  but  the  deductions  ^irobably  some- 
times rather  represent  the  imperfection  of  the  geological  record  than 
the  facts  as  they  were,  and  several  of  the  conclusions  {e.  (jr.,  8, 11)  are 
perhaps  rather  too  sweeping.  But  whatever  may  have  been  the  facts, 
the  studies  of  Mr.  Scudder  have  materially  increased  our  knowledge  of 
the  palaeozoic  faunas,  and  his  deductions  are  especially  interesting  for 
comparison  with  other  classes  of  the  organic  kingdoms  of  nature.  (A. 
J.  S.  (3),  XXI,  111-117.) 
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Eyes  of  Chuttropods. 

Dr.  P.  Fraisse  has  investigated  the  stractoie  of  the  eye  in  tliiee 
species  of  Gastropods  representing  two  orders,  viz :  Patella  of  the  order 
Docoglossa  and  Haliotis  and  FissureUa  of  the  order  Shipidogloesa^ 

In  Patella  the  eyes  are  minnte  vesicles ;  the  retinal  cells  past  diieetly 
into  t&eepithelial.   Pigment  occurs  chiefly  in  the  oells  opposite  the  pnpiL 
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There  is  no  omtnatopliore;  the  optic  nerve  is  also  not  developed,  and 
the  lens  and  vitreons  body  are  eqaally  deficient.  The  eye  of  this  form 
is  therefore  considered  to  repi^esent  an  embryonic  stage  in  development 

In  Haliotis  th(^  eyes  are  large  and  (as  in  Patella)  there  is  an  open  cnp; 
the  cells  pass  from  one  to  the  other.  Pigment  is  only  fonnd  around  the 
orifice  of  the  cap.  Betractile  ommatophores  support  the  eyes;  optic 
nerves  are  developed  of  a  remarkable  character ;  each  divaricates  into 
two  or  three  branches  before  entering  the  eye,  and  the  latter  expand  and 
inclose  the  entire  eye,  coming  into  direct  connection  with  the  retinal  cells. 
A  lens  of  gelatinous  substance  is  found  and  a  vitreous  body  occupies  a 
large  part  of  the  eye  cup.  The  eyes  are  invested  in  loose  connective 
tissue,  and  there  is  no  sclerotic  nor  any  other  investing  membranes. 

In  Fisaurella  the  eyes  lie  just  below  the  epidermis  and  the  corneal 
cells  are  separated  from  the  epithelial  by  a  delicate  layer  of  connective 
tissue.  The  '< retinal  cells  belong  to  two  groups;  they  may  be  long  and 
very  delicate  at  their  lower  ends,  or  they  may  be  broader  and  thicker 
and  more  closely  granulated,  and  the  latter  are  moreover  destitute  ot 
pigment.  These  thicker  ba«al  cells  are  regarded  by  the  author,  not  as 
supporting  cells  of  the  true  retinal  elements,  but  as  those  organs  from 
which  the  lens  and  vitreous  body  are  developed ;  the  pigmented  cells 
alone  function  as  the  end-organs  of  the  optic  nerve.'' 

In  fine,  the  author's  investigations  have  led  him  to  conclude  that  the 
eyes  of  moUusks  begin  their  development  by  an  invagination  of  the 
epidermis  which  is  originally  open  to  the  exterior;  as  this  becomes  shut 
ofi^  the  retinal  cells  become  developed  out  of  the  epidermal  cells.  The 
eyes  of  Patella  present  the  simplest  known  condition.  "  In  Nautilus  the 
eye  is  likewise  open  to  the  exterior,  and  in  the  Hirudinea  [leeches]  we 
may  find  organs  of  a  somewhat  similar  construction.  In  cases  of  this 
kind  the  use  of  the  term  retina  should  be  avoided,  and  be  replaced  by 
that  of  rod-cells.  The  cells  which  appear  to  be  the  organs  for'  the  per- 
ception of  light  are  very  characteristically  developed  in  the  Mollusca; 
what  is  here  seen  almost  in  diagram  is  found  more  or  less  distinctly  in 
all  other  mollusks.  The  so-called  retina  consists  of  a  series  of  elon- 
gated cells,  the  anterior  portion  of  which  is  filled  up  by  dark  pigment. 
This  pigment  is  more  or  less  marginal  in  position,  so  that  there  is  in  the 
center  an  unpigmented  cylindrical  canal  which  passes  directly  into  the 
unpigmented  part  of  the  cell."  (J.  R.  M.  8.,  (2,)  1, 724-725,  from  Z.  W.  Z., 
XXXV,  461-478.) 

The  NeomenioR  and  Chastodtrma. 

One  of  the  most  interesting  groups  of  Invertebrates  is  that  represented 
by  the  genera  Ghsetoderma,  l^eomsenia,  and  Proneomsenia. 

The  representatives  of  this  type  have  been  associated  with  very 
diverse  groups  by  various  authors ;  by  some  with  the  worms,  by  most 
with  the  mollusks;  and  in  the  branch  of  mollusks,  by  some  with  the 
STudibranchiates ;  but  by  the  majority  of  anatomists  with  the  Chitons. 
Althongh  few  in  number  and  of  rare  occurrence,  or  t&Wv^y  q\3\^  iQ\i\i^\s^ 
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careful  search  in  the  proper  habitats^  they  have  received  considerable 
attention  within  the  last  few  years,  and  to  Prof.  A.  A.  W.  Hnbrecht,  of 
Leyden,  we  are  indebted  for  an  elaborate  memoir  on  the  gronp,  publiBhed 
in  1881. 

The  most  conspicnons  featnre  of  the  group  is  ^Hhe  presence  of  four 
longitudinal  nerre-tmnks,  united  together  into  one  in  front  of  or  above 
the  pharynx,"  and  coalescing  behind  in  whole  or  part  (two  of  them)  into 
a  ganglionic  swelling  above  the  rectum. 

In  all  the  genera  of  the  group  '<a  heart,  situated  dorsally  close  to 
the  posterior  extremity  of  the  body,  a  median  dorsal  and  a  median  ven- 
tral blood-vessel,  are  the  principal  parts  of  the  circulatory  apparatus." 
The  respiratory  apparatus  is  variable.  In  Ghsetoderma  and  Keomenia 
retractile  branchiae  are  developed  at  the  posterior  extremity  of  the  body, 
in  Gha&toderma  being  paired  and  in  Neomenia  being  tuft-like;  in  Pro- 
ueomenia  special  branchi®  are  absent,  and  respiration  is  supposed  to 
be  effected  through  the  wall  of  the  intestine  and  the  foot,  ^'andi)er- 
haps  more  especially  in  the  rectum.'* 

There  is  a  decided  difference,  it  seems,  in  the  relations  of  the  sexes  in 
the  two  primary  groups  of  the  class.  The  Ghadtodermidse,  like  the 
Chitonids,  have  the  sexes  separate,  while  the  Neomseniidsd  are  monoe- 
cious or  hermaphrodite.  There  is  a  direct  communication  between 
the  ovary  and  pericardium  (at  least,  in  Ghsetoderma  and  Proneomenia), 
and  the  pericardium  also  communicates  with  the  exterior  by  a  system 
of  ducts  and  passages.  Such  ducts,  in  part,  at  least,  are  considered  as 
renal  organs.  ^'And  so  the  Solenoga^tres  exemplify  a  primitive  stage, 
in  which  the  x>ericardium  (body-cavity)  receives  the  oviducts  on  the  one 
hand,  and  on  the  other  communicates  with  the  exterior  by  means  of  the 
nephridia." 

It  is  maintained  by  Dr.  Hubrecht  that  the  deviations  in  this  l^pe  are 
rather  manifestations  of  degradation  or  atrophy  of  parts  than  of  incip- 
iency  and  original  non -development  The  radula  has  been  aborted  or 
lost,  and  not  failed.  The  condition  of  the  nervous  system  is  expressive 
of  a  reduction  of  type  and  is  not  a  primitive  stage,  and  the  inferior 
development  of  the  intestine  and  liver  is  likewise  to  be  looked  upon  as 
a  result  of  reduction. 

America/nized  European  Shells, 

Several  species  of  well-known  European  shells  have  been  introduced 
into  the  waters  of  the  Atlantic  coast  within  recent  years.  A  common 
shell  of  England — Littarina  littorea — was  found  on  the  shores  of  Maine 
as  early  as  18G8,  and  still  earlier  as  an  inhabitant  of  Nova  Scotia.  But 
several  closely  related  sx>ecies  were  already  known  b»  common  Am^i- 
can  forms.  During  the  past  year,  however,  two  distinct  family  forms 
have  been  added  to  the  American  Fauna — TruncateUa  trunocntula^  the 
type  of  the  £Ebmily  of  Truncatellidse,  and  Aesiminea  grayana^  also  a  type 
of  a  peculiar  family,  the  Assiminiid®.  Both  were  found  for  the  first  time 
by  ProfesfiOT  Yerrill  among  the  docks  of  Newport,  B.  L|  at  high  water. 
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Land  shells  of  the  palaeozoic  era. 

The  geological  history  of  the  Pulmonates  is  a  most  remarkable  one 
in  more  respects  than  one.  So  far  as  the  evidence  appeared  nntil  com- 
paratively lately,  with  a  limited  spot  in  Nova  Scotia  nnknown,  the 
palaeontologist  might  have  felt  justified  in  declaring  that  the  order  was 
"ushered  in'^  with  the  tertiary  epoch.  But  as  long  ago  as  1852,  Lyell 
and  Dawson  indicated  the  existence  of  a  minute  pupa-like  shell  in  the 
carboniferous  period  on  the  testimony  of  a  specimen  found  in  1851 
within  the  hollow  of  an  erect  fossil  tree  at  the  "South  Joggins,"  Nova 
Scotia.  Subsequently  the  form  was  named  Pupa  vetusta.  In  the  same 
place  were  afterwards  (in  1866)  discovered  specimens  of  another  land 
shell,  resembling  the  species  of  the  existing  helicoid  genus  Conulus. 
In  18C9,  Prof.  Frank  H.  Bradley  made  known  two  other  terrestrial  mol- 
lusks  in  the  carboniferous  rocks  occurring  at  Felly's  Fort,  on  the  Ver- 
million Biver,  in  Illinois,  one  a  pupoid  and  the  other  a  helicoid.  In 
1880,  Principal  Dawson  added  a  third  species  of  land  shell  obtained 
from  the  Joggins,  with  the  so-called  Pupa  vetusta^  which  he  called  Pupa 
Bigsbiu  Still  more,  he  described  a  shell  from  Devonian  rocks  of  New 
Brunswick  which  he  considered  to  be  a  new  generic  type  and  named 
Strophites  grandaeva.  Finally,  during  the  past  year  Mr.  E.  R.  Whitfield 
has  made  known  a  coal  measire  pupoid  shell,  which  he  has  designated 
as  a  peculiar  generic  form,  naming  it  Anthracopupa  Ohioensis,  Seven 
PalsBozoic  Pulmonates  have  thus  been  made  known,  viz;  Devonian: 
Strophites  grandceva. — Carboniferous:  Dendropupa  vettLsta  (N.  S.), 
Pupa  ft]  Bigshii  (N.  S.),  Pupa  ft]  Vermilionensis  (111.),  Strophites  gran- 
dceva (N.  B.),  Anthracopupa  Okioensis  (O.),  Conulus  priscus  (N.  S.),  and 
DawsoneUa  Meekii  (111.). 

So  far  as  can  be  determined  firom  the  shells,  and  even  the  associations, 
all  these  mollusks,  except,  x)erhaps,  the  last  {DawsoneUa  MeeJcii^j  were 
true  land  Pulmonates,  related  to  the  existing  Pupidse  and  Helicidae. 
That  any  of  them  belonged  to  the  restricted  genus  Pupa  is  very  doubt- 
ful, and  Owen  has  proposed  the  name  Dendropupa  for  the  earliest 
species  made  known.  This  is  not  the  place,  however,  to  discuss  their 
intimate  affinities.  As  to  the  DawsoneUa^  its  helicoid  relations  are  at 
least  extremely  dubious.  It  has  considerable  resemblance  to  a  Heli- 
cinid,  and  Mr.  Whitfield  "cannot  but  come  to  the  conclusion  that  Daw- 
soneUa  was  an  operculated  shell"  and  probably  related  to  Helioinia. 
This  genus,  be  it  recalled,  cannot  be  associated  with  the  true  Pulmonates, 
but  is  allied  to  the  aqu^c  Neritid®,  etc.  None  of  the  ox>erculate  terres- 
trial mollusks  are,  in  fact,  at  all  related  to  the  Pulmonates,  properly  so 
called,  the  Cyclostomidse  being  most  nearly  related  to  the  marine  Lit- 
torinidsB  of  the  order  Pectinibranchiata,  and  the  Helicinid®,  as  just 
remarked,  of  the  Neritidse,  and  representing  the  order  Bhipidoglossa. 

The  Pulmonates  then,  it  appear?,  existed  in  the  Devonian  and  Car- 
boniferous periods  in  forms  little  d^ereut  firom  some  now  livingi  and 
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none  aro  known  from  the  rocka  intervening  between  tbe  last  and  the 
tertiary.  Nevertbeless,  no  reasonable  natnralist  will  doubt  that  they 
did  exist  in  that  intervening  period,  and  few  now  would  believe  that 
the  devonian  forms  were  not  preceded  by  kindred  tyi)e8.  The  distri- 
bution of  the  order  is  therefore  a  striking  exemplification  of  the  ^^  imper- 
fection of  the  geological  record.''    (A.  J.  S.,  (3,)  XX,  403-415;  XXI, 

125-128.) 

Shells  of  Lake  Tanganyika. 

As  a  rule  there  is  something  in  the  appearance  and  texture  or  epi- 
dermis of  true  fresh-water  shells  which  enables  the  conchologist  at  once 
to  recognize  them  as  such,  even  though  they  be  quite  different  fi*om  any 
forms  he  has  previously  known;  but  in  a  Central  African  lake— Lake 
Tanganyika — ^peculiar  univalve  shells  have  been  discovered  which  are 
remarkable  for  their  unlikeness  to  any  fresh- water  forms  before  known, 
and  conversely  for  their  resemblance  to  marine  shells.  The  mimic  forms 
have  been  designated  as  follows: 

(1.)  LiMNOTROCHUS  (E.  A.  Smith,  Ann.  Mag.  Nat.  Hist.  (5),  v.  6,  p.  435, 1880;  P.  Z.  8 , 
London,  1881,  285). 

This  is  said  to  '^have  all  the  appearance  of  a  Trochus  when  viewed 
with  the  aperture  from  the  eye.  It  is,  however,  more  closely  related  to 
the  LittorinidsB,  and  exhibits  the  greatest  affinity  with  the  genus  Echi- 
nellaP  Two  species  have  been  discovered,  one  of  which  {L.  Tluymsani) 
ha^  an  especial  resemblance  to  an  Echinella^  while  the  other  {L.  Kirki) 
reminds  one,  by  form  as  well  as  sculpture,  of  a  Solarium. 

(2.)  Strnolopsis  (£.  A.  Smith,  Ann.  Mng.  Nat.  Hist.  (5),  v.  6,  p.  42G,  1880;  P.  Z.  S. 
L.,  1881,  288). 

This  ^^  curious  form  has  all  the  appearance  of  a  marine  genus,  in  fact^ 
closely  resembling  Obeliscus  or  Symola.^  Mr.  Smith  believes  "it  may 
temporarily  be  classed  with  the  Bissoidse.^ 

(3.)  TiPHOBiA  (£.  A.  Smith,  P.  Z.  S.  L.,  1880,  348 ;  1881,  293). 

This  form  is  thought  by  Mr.  Smith  to  be  "perhaps  the  most  remarka- 
ble species  of  fresh-water  moUusca  yet  discovered."  It  reminds  one  of 
a  "i^riiZ^,"  but  still  more  of  a  "iZopana,"  while  it  also  may  recall  to 
mind  the  OloteUa  armigera  of  the  United  States. 

(4.)  Tanganyicia  (Crosse,  Jonrn.  Conchol.,  (3,)  t.21,  p.  287, 1881). 

The  species  of  this  group  somewhat  resemble  Naticids,  but  they  also 
approach  the  Ampnllariids. 

(5).  Spekia  rCrosse,  Jonrn.  Concbol.  (3),  t.  21,  p.  302,  etc.,  1881). 

This  "subgenus"  of  ^^ Lacunopsis^  has  been  proposed  for  the  "Xttibo- 
glyphus  zonatuB^  of  Woodward,  a  shell  i>eculiar  for  its  thickness,  and 
thus  recalling  certain  LittorinsB,  but  related  to  a  flnviatile  moUnsk  of 
Ohina. 

(6.)  <<Mblania  ( 1)  Horei"  (£.  A.  Smith,  P.  Z.  S.  L.,  1881,  p.  892). 

This  abell  ia  said  by  Mr.  Smith  to  be  "  another  instance  of  a  species 
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from  Tanganyika,  having  very  mnch  the  appearance  of  a  marine  form.'' 
What  particular  "  marine  form,"  if  any,  is  meant  is  not  specified,  but 
the  figare  reminds  one  of  a  Planaxia. 

Two  other  sub-genera  or  genera  complete  the  list  of  peculiar  types 
discovered  in  the  African  lake.    They  are — 

Pauamelania  (E.  a.  Smith,  P.  Z.  S.  L.,  1881,  p.  558) 
Keothauma  (£.  A.  Smith,  P.  Z.  S.  L.,  1880,  p.  349 ;  1881,  p.  293). 

The  former  is  a  Melanoid;  the  latter  a  VJviparine  gastropod  with  the 
labrum  "deeply  emarginate"  and  reflected. 

The  discovery  in  a  single  body  of  water  of  such  an  association  of 
peculiar  and  limited  types,  and  with  such  a  facies  is  unexampled  in  the 
annals  of  conchology.  In  the  opinion  of  Mr.  Smith,  three  of  these,  es- 
pecially the  species  of  Limnotrochus  and  SymolopsiSj  "have  all  the 
appearance  of  being  modified  marine  types;  and  such  is  probably  the 
case,"  he  adds,  for,  "judging  from  the  geology  of  the  neighborhood, 
Tanganyika  at  some  remote  epoch  has  been  an  inland  sea,  the  saltness 
of  whose  waters  has  almost  entirely  vanished,  leaving  only  a  peculiar 
taste,  which  can  scarcely  be  described  as  brackish"  (P.  Z.  S.,  1881, 276- 
277).  Their  presence  involves  one  of  the  most  difficult  malacological 
problems,  thinks  Mr.  Crosse  (Journ.  Gonchol.  (3),  t.  21,  p.  303);  but 
while  he  ret$kins  Limnotrochus  in  the  Littorindasj  he  is  very  doubtful 
whether  the  soft  parts  of  Syrnolapsis  will  confirm  its  reference  to  the 
same  family  with  Syrnola. 

It  is  very  regrettable  that  the  soft  parts  of  the  several  genera  discov- 
ered should  remain  unknown.  The  opercula  seemed  to  have  been  intact 
in  some  of  the  shells,  and  probably,  therefore,  the  lingual  ribbons  could 
with  proper  care  have  been  found.  Their  examination  alone  would  have 
permitted  a  determination,  at  least,  approximative,  of  the  moUusks, 
affinities.  Until  such  examination  the  question  of  relationship  must 
remain  doubtful.  It  may  be  suggested,  however,  that  the  variations  of 
the  shells,  considerable  and  remarkable  as  they  are,  are  not  incompati- 
ble with  their  association  with  the  Melaniids,  for  they  can  be  derived 
from  the  same  type.  But  whether  the  new  genera  are  much  modified 
Melanians,  (or  Yiviparids,)  or  related  to  marine  forms,  or  representatives 
of  even  peculiar  families,  must  remain  unsettled  till  the  lamentable 
neglect  to  search  for  and  examine  the  odontophores  at  least  is  repaired. 
Meanwhile  the  most  conservative  course  would  be  to  associate  them  with 
doubt  in  the  family  of  Melanians.  The  deductions  of  Mr.  Smith  as  to 
the  geological  relations  of  the  lake  forms  do  not  appear  to  be  warranted. 

Lake  Tanganyika  has  now  contributed  to  conchology  32  species,  rep- 
resenting 19  genera;  20  species  and  6  genera  or  sub-genera  have  not 
been  detected  elsewhere;  8  species  are  known  to  be  also  found  in  the 
Nile. 

As  to  the  ParamelanicBj  Dr.  0.  A.  White,  of  Washington,  has  ex- 
pressed the  opinion  that  there  is  a  generic  identity  between  those  species 
and  the  Pyrguli/era  humeroaa  of  Meek;  described  abow^i  ^^^  ^^»x^ 
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before  (XT.  S.  Geol.  Surv.  40th  Par.,  v.  4,  p.  176,  pi.  17,  f.  19, 19  a)  from 
Bpecimcns  obtaioed  in  the  Laramie  group,  ^<  which  holds  a  transitional 
I>osition  between  the  Mesozoic  and  Cenozoic  series"  (Natare,  v.  25,  pp. 
101-102).  Dr.  White  also  was  of  the  belief  that  the  <<  Melania  (Sermyla) 
admirabiW^  of  Tanganyika  Lake  is  ^* evidently  congeneric  with"  the 
^^Oaniobasis  CUHmmiy^  described  by  him  from  the  same  formation.  Mr. 
Smith,  however,  thought  that  it  was  "decidedly  unadvisable  at  present 
to  locate  the  two  forms  in  question  in  the  same  genus"  (Nature,  v.  25, 
p.  218).  In  view  of  the  known  facts  of  distribution  coincident  with 
structural  characteristics  of  the  Melaniids  and  related  forms,  it  seems  to 
be  premature,  without  direct  comparison,  to  identify  the  extinct  Ameri- 
can and  living  African  shells  as  congeners. 

The  quasi-representative  forms  are  probably  not  only  not  isotypesj 
but  simply  mimotypesy  and  it  is  quite  improbable  that  any  of  the  Ameri- 
can Melaniiform  mollusks  are  necrotype^  of  Africa. 

CKPHALOPOIM. 

Dibranokiata, 

Qirod  (P.).    Stractnre  et  textare  de  la  poche  da  noir  ohes  les  C^phalopodea  des  c6te6 

de  Franee.    CompU  rend.  Aoad,  So.,  Paris,  t.  92,  pp.  966-968. 
.    Les  Yaisseanx  de  la  poohe  dn  noir  des  C^plialopodes.     C&mpU  rend.  Acad.  Sc., 

ParU,  t.  92,  pp.  1241-1243. 
Iherisg  (H.  von).    Vber  Aptychen  nnd  Anaptychen.    Kosmoe,  t. 9,  pp.  141^-144. 
.    DasV^rhalten  der  Siphonaldnote  and  die  Deecendenz  der  Gephalopoden. 

KoemoSf  v.  9,  pp.  145-149. 
Owen  (Rich.).    Deflcriptions  of  some  new  and  rare  Cephalopoda.     Drone.  Zool.  ffoc 

London,  v.  xi,  pp.  131-170. 
Yang  (£.).    Recberches  exp^rimentalee  snr  Faction  des  poisons  chez  les  C^phalo- 

podes.    Mittheil.  Zool  Station  Neapel,  ▼.  3,  pp.  97-120. 
Verrill  (A.  £.).    Giant  Sqnid  (Arohiteathis)  abandant  in  1875  at  tbe  Grand  Banks. 

Am.  Jonm.  So.  (3),  v.  21,  pp.  251-252 ;  Afw.  ^  Mag.  Nat.  Hist.  (5),  v.  7,  pp.  351-36S. 

OiganUc  Cuttle-Fishes. 

The  gigantic  cuttle-fishes  have  been  specially  studied  by  Professor 
Verrill,  and  much  light  has  been  thrown  on  tbe  subject  by  his  researches. 
The  largest  of  the  class  appear  to  belong  to  the  family  of  Ommastre* 

*Tbe  geograpby  of  animals  and  plants  may  be  diRcnssed  witb  increased  precision 
and  terseness  by  the  nse  of  several  terms,  e.  g. : 

MiMOTYPES  {u^UoCf  mimic;  rviroc,  form):  Forms  distantly  resembling  eacb  other, 
bat  folfiUing  similar  fanctions,  and  thns  representing  each  other  im  different  fannas; 
e.  g.f  {I)  the  Shrews  of  £aro})e  are  mimotypes  of  the  Antechinns  of  Australia;  (2)  the 
Sloths  of  Soath  America,  of  the  Pbascolarctid»  of  Australia,  etc.  By  the  nse  of  this 
term,  the  word  **  analogne''  may  be  relieved  of  a  part  of  the  bnrden  borne  by  it. 

ISOTYPES  (I<Toc,  eqnal  or  like;  rvTroc,  form):  Forms  common  to  different  conntries: 
e.  g.f  the  Shrews  are  isotypes  in  Europe  and  North  America,  etc. 

Necrotypss  (veKpoc,  dead,  and  rvn-oc,  form) :  Forms  formerly  existent  in  a  coontry, 
bat  now  extinot;  e.  g.,  the  horses  and  rhinoceroses  are  necrotypee  of  North  America, 
indigenoaa  species  haying  onoe  flourished  on  that  continent,  but  become  exterminated 
la  prsbiitorio  times. 
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phididae,  and  the  genus  appropriately  named  ArehiteuthiSj  u  e.^  chief  of 
the  cattle-fishes.  Two  of  those  are  recorded  as  having  an  extreme 
length  of  52  feet.  In  one  {A.princepst)  the  body  from  the  base  of  the 
arms  to  the  tip  of  the  tail  was  15  feet  long.  Another,  still  larger,  was 
55  feet  in  extreme  length,  and  its  body  was  20  feet  long.  It  may  be 
well  to  add  that  the  large  cuttle-fish  lately  exhibited  in  New  York  and 
through  the  country  was  very  badly,  indeed  grotesquely,  prepared  by 
the  taxidermist,  and  gave  no  idea  of  the  real  animal. 

MOLLUSOOIDS. 
POLYZOAN8. 

Hinckfl  (Thomas).  ContribatioDS  toward  a  General  History  of  the  Marine  Polysoa. 
Ann,  Mag,  Nat,  Hist,,  (5),  ▼.  8,  pp.  122-136. 

BRACHI0P0D8. 

Davidson  (Thomas).  Monograph  of  the  British  fossil  Brachiopoda.  Vol.  iv,  part  4. 
Devonian  and  Silnrian  Brachiopoda  that  occur  in  the  Triassic  pebble-bed  of  Bud- 
leigh  Saltreton.    With  5  pi.    London  Palseontographical  Society,  1881. 

DonviUe  (H. ).  Note  but  qnelqnes  genres  de  Brachiopodes.  NeuM  Jakrb,  f.  Miner,  Oeol, 
Palmmtol,,  1881»  v.  1,  pp.  438-440. 

PBOTOOHOBDATES. 

TUNICATS6. 

Herdmann  (W.  A.).    Notes  on  British  Tunicata,  with  descriptions  of  new  species.    1. 

Ascidiidsd.    Jaum,  Linn,  Soc  London;  Zool,,  v.  15,  pp. 274-290,  6  pi. 

.    *'  Olfactory  Tubercle  "  of  Simple  Ascidians.    Jonm.  R,  Mieroteop,  Soc»f  (2,)  v. 

i,  p.  5 ;  Oct.,  p.  726.     (Proo.  B.  Phy$.  Soo.  Edinburgh,) 

.    Die  Hypophysis  der  Seescheideu.    Kosmos,  v.  9,  pp.  387-389. 

Joliet  (L.).    Remarquee  sur  Vanatomie  du  Pyrosome.     Compt,  rend,  Acad.  So,,  Paris, 

t.  92,  pp.  1013-1015. 
Julin  (Charles).    £tnde  sur  Phypophyse  des  Asddies  et  les  organes  qui  Tavoisinent. 

BulL  Acad.  Belg.  (3),  1. 1,  pp.  151-170,  895-900. 
.    Becherches  sur  I'organisation  des  Ascidies  simples.    Arch,  de  Biol.,  v.  2,  pp. 

59-126. 
Van  Benedeu  (Ed.).    Sur  quelques  points  relatifs  k  I'organisation  et  au  d^veloppe- 

ment  des  Ascidies.     Compt,  rend,  Acad.  8e,,  Paris,  t.  92, pp.  1238-1241. 
.    £xiste-t-il  un  ccelome  ohez  les  Ascidiensf    Zool,  Anz,,  4.  Jahrg.,  pp.  375-378. 

VERTEBRATES. 
GBNERAL. 

Heldreich  ( — ).    Vertebrados  de  Greda,    Cronioa  denHf, ,  revista  internae.  de  dene. ,  Barce- 

lona,  1879. 
Hertwig  (O.).    Die  Entwickelung  des  mittleren  Keimblatts  der  Wirbelthiere.    Jena, 

Zeitsohr.  fUr  Naturwiss,,  v.  15,  pp.  286-340.    Also  published  at  Jena,  by  G.  Fischer, 

1881,  as  Studien  zur  Blattertheorie  von  O.  und  R.  Hertwig,  Heft  V. 
Lefonr  ( — ).  Animaux  domestiques;  zootechuie  g^ndrale.    6.  Mit.    Paris,  libr.  agri- 

oole  de  la  maison  rustique,  1881.    (18mo.    184  pp.,  33  fig.    Frcs.,  1,  5.) 
|iOoe  (P.  A.).  Die  Eiweissdrtlsen  der  Amphibien  und  VogeL    Zeitschr./.  wise.  ZooU^ 

Y,  35,  pp.  478-504,  1  pi. 
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Rejasins  (Gust.)'  DasGehdrorganderWirbelthiere.  MorphologiBcb-hUtologische  Sta- 
dien.  I.  Das  Gehororgan  der  Fische  mid  Amphibieu.  Mit  35  Taf.  Stockholm, 
Samson  and  Walliir,  1881.    (gr.  4to.    zi,  222  pp.,  35  Bl.  Tafelerklaning.) 

Schnlin  (Karl).  Zur  Morpkologie dee  Ovarium.  Arch./,  mikroskop,  Anat.,  t.  19,  pp. 
442-512,  3  pi. 

Development  of  paired  limbs. 

Several  naturalists — e.  g.y  Maclise,  Humphrey — ^had  long  ago  sug- 
gested that  the  paired  fins  were  morphologically  parallel  with  the 
median  ones,  but,  on  account  of  the  crudity  of  their  conceptions  and 
the  insufficiency  of  the  evidence  adduced,  they  failed  to  convince  their 
fellow- workers  of  the  soundness  of  their  conclusions.  Later,  Mr.  F.  M. 
Balibur  was  led  to  "the  conclusion  that  the  vertebrate  limbs  were  rem- 
nants of  two  continuous  lateral  fins  "  by  the  study  of  their  development, 
and  soon  after  Mr.  J.  K.  Thacher,  of  New  Haven,  and  following  him 
Mr.  St.  George  Mivart,  reached  the  same  results  through  anatomical 
studies.  Objections  having  been  raised  against  the  soundness  of  these 
conclusions,  the  subject  was  re-examined  in  1881  by  Mr.  Balfour,  by 
reference  to  the  development  of  the  pectoral  and  ventral  fins  in  Scylliids 
as  well  as  their  structure  in  the  adult.  After  paying  due  attention  to 
the  observations  and  criticisms  of  several  naturalists — especially  Da- 
vidofl:*  and  Gegenbaur — ^he  reiterates  the  opinion  that  "  the  skeleton  of 
both  the  paired  and  the  unpaired  fins  of  Elasmobrauchs  and  Lepidos- 
tens  is  in  its  development  independent  of  the  axial  skeleton,'^  but 
admits  that  "the  phylogenetic  mode  of  origin  of  the  skeleton,  both  of 
the  paired  and  of  the  unpaired  fins,  cannot,  however,  be  made  out  with- 
out further  investigation.''  He  aptly  dissents  (as  the  recorder  did  in 
1872)  from  Gegenbaur's  view  as  to  the  archypterygium,  and  also,  but 
apparently  with  far  less  reason,  from  the  "derivation  of  the  folds,  of 
which  the  paired  fins  of  the  Vertebrata  are  supposed  to  be  specializa- 
tions, from  the  lateral  folds  of  AmphioxusP  His  reasons  for  dissent  in  the 
latter  instance  have  not  been  given.  It  may  be  added,  in  this  connec- 
tion, that  the  ancestors  of  the  Myzouts  probably  had  the  lateral  fins,  and 
their  absence  in  all  the  surviving  members  of  the  class  is  doubtless  due 
to  the  elongation  of  the  body.    (P.  Z.  8.,  1881,  656-071,  pis.  57,  58.) 

FISHES  IN  GENERAL. 
ANATOMY. 

Integumentary  eyetem. 

Hertwig  (Osoar).  Ueber  das  Haatskelet  der  Fische.  3.  Abtheil.  (Pedionlati,  Disco- 
boli, Diana,  Contriscids,  Triglidss,  Plectognathi. )  Marphoiog,  Jahrb^^  ▼.  7,  pp.  1-42, 
4  pi. 

Oseeous  syetetn, 

Klein  (von).    Boitrage  zui  Osteologie  der  Fische.    Jdhreehft,  d,  Ver,f,vaL  Naturi^ 

Wurttumh,f  37.  Jabrg.,  pp.  325-3G0.    Mit  1  Taf. 
Wiedeishoim  (R.).    Uebtr  das  Becken  dur  Fische.    Morpholog,  Jakrb.^  v.  7,  pp.  38^ 
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If MMii/ar  $jf$iem, 

Hartmann  (R. ).    Ueber  die  Brustflosaenmuakelu  einiger  Fisoho.     SiUungaber.  Ge$»  not. 
Fr.  Berlin,  1881,  pp.  150-154. 

NervauM  Myitem, 

Cattie  (J.Th.).    VergelijkeDd-anatoiuisohe  en  histologiache  Onderzoekingen  van  de 

Epiphysis  cerebri  der  Plagiostomi,  Ganoidei  en  Teleostei.    Leiden,  8.  C.  van 

Doesborgh,  1861.    (8vo.     104  pp.,  3  pi.    M.  3.) 
.    Die  Epipbyse  der  Plagiostomi,  G^anoidei  nnd  TeleosteL    ZooU  Anz,,  4.   Jahrg., 

p.  604. 
May8er<(P.).    Yergleiobend-anatoimscbe  Stadien  fiber  das  Qebim  der  Knochenfische 

mit  besonderer  BerUcksichtigong  der  Cyprinoiden.    Mtschr,  /.  toiaa.  ZooU,  y.  36, 

pp.  259-364.    Mit  10  Taf.  and  1  Holzschn. 

Eye, 

Zelinka  (CarL).    Ueber  die  Nerven  in  der  Cornea  der  Ejioohenfiscbe.    Zool.  Ang, 

4.  Jahrg.,  pp.  338-339. 
Berger  (E.).    BeitrSge  zar  Anatomie  des  Fischauges.    Zool,  Ans.,  4.  Jahrg.,  pj>.  25&- 

202. 
Braes  (A.).    Die  Accommodation  des  Anges  der  Knoohenlische.    ZeiUohr,  /.  d,  ge$, 

NaturwiBB,,  v.  53,  pp.  901-903. 

Ear, 

Cisow  (A.).    Ear  of  Ganoids.    Journ,  R,  Mioro90op,  Sao.,  (2,)  y.  1,  pp.  429-430.    (Ab- 
stract.) 

Aeoeasorg  organs. 

Bell  (H.  Jefi&ey).    Eye-like  Spots  in  Fishes.    Pop,  8o.  Rep,,  n.  s.,  y.  5,  pp.  221-234,  pL 

6,  July,  1881. 
Gueme  (JoL  de).    Les  yeuz  aocessoires  des  Poiasous  osseux.    D'apr^  le  Dr.  Ussow. 

Bull.  SdenHf,  d6pi,  du  Nord,  1880.  Deo,  (pnbL  March,  1881),  pp.  459-470, 1  pi. 
Kraose  (Erust).    Die  aogenahnlicheu  Organe  der  Fisohe.    JToamoa,  .y.  9,  pp.  433-438. 
^y^S  (Franz).     Die  augenlihnlichen  Organe  der  Fische  anatomisch  antersacht. 

Bonn,  E.  Straub,  1881.    (8vo,  100  pp.,  10  pi.    M.  13,  50.) 
8olger  (B.).    Znr  Kenntniss  der  Yerbreitong  yod  Leuohtorganen  bei  Fisohen.    Aroh. 

f.  Mikroek,  Anai,,  v.  19,  pp.  147-152. 
.    Ueber  den  feineren  Baa  derSeitenorgane  der  Fische.    Bericht,  Site,  2fai,  Get. 

Halle,,  1880,  pp.  105-109. 

Taeie, 

Joardan  (£.).    Sor  les  organes  da  gotlt  des  Poissons  osseox.    Compt,reind.Aoad,So9f 

Parie,  t.  92,  pp.  743-745. 

QilU. 

Hiess  (Albin).    Der  Baa  der  Kiemenblatter  bei  den  Knoohenfisohen.    Arok,/,  Natur^ 
geeek,,  47.  Jahrg.,  y.  1,  pp.  519-550, 3  pL 

LgmphatU)  Byeiem, 

Trois  (Enrico  F.).    Contribuzioni  alio  stadio  del  sistema  linfatieo  del  Teleostei.    Ri- 

cerche  sal  sistema  linfatieo  delP  Uranoscopas  scaber.    Aiii  B,  lalit,  Veneio  So,,  Lett, 

ed  ArU,  (5,)  t.  6,  pp.  404^18, 1  pi. 
.    Contribazione  alio  stadio  del  sistema  Unfatico  del  Teleostei.    P.IIL    Ri- 

cerche  sal  sistema  linfatieo  dei  Plearonettidi.    4^i  fi,  letit.  Ten,  Sc,,  Lett,  ed  Arl^ 

(6,)  Y.  7,  pp.  37-47  J  Y.  8,  pp.  49-56, 1  pi. 
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Generative  $g8tem, 

MacLeod  (J.).  Reoherohes  sur  Tappareil  reproduotear  des  Poissons  osaeux.  BulL 
Acad.  So,  Belffique,  (3,)  t.  1,  pp.  500-505,  614-020. 

Ontogeny, 

Hoffmann  (C.  K.).  Zur  Onbogenie  der  Knooheufische.  Nattturk,  VerhandeL  K,  AJkad, 
Wei,  Amaterdam,  v.  21  (168  pp.,  mit  7  Taf.). 

FAUNAS. 

Europe, 

Day  (Francis).    The  Fisbee  of  Great  Britain  and  Lreland;  being  a  natural  history  of 

such  as  are  known  to  inhabit  the  seas  and  fresh  waters  of  the  British  Isles, 

inolading  remarks  on  their  economic  nses  and  various  modes  of  capture ;  with 

an  Introduction  upon  Fishes  generally.    Part  II.    London,  Williams  Sl  Norgate, 

1881.    (8vo.    pp.  65-144,  pi.  7-48;  12  sh.) 
Doderlein  (P.).   Manuale  ittiologico  del  Mediterraneo.'  P.  I.    Bibliografia  ittiologica. 

P.  n.    Sinossi  metodica    delle   specie.    Fasc.   I.    EpiUranchi,  Elasmobranohi. 

Palermo,  1881.    (8vo.    I,  67  pp. ;  II,  117  pp.) 
Moreau  (Em.).    Histoire  naturelle  des  Poissous de  la  France.    Paris,  G.  Masson,  1881. 

(8vo.    3  vols.,  viz,  V.  1,  480  pp. ;  v.  2,  576  pp. ;  v.  3,701  pp. ;  frcs.  60.) 
Klunzinger  (C.  B.).    Die  Fische  in  Wflrttemberg,  faunistisch-biologisoh  betrachtet, 

und  die  FischereiverhlUtnisse  daselbst.    Jakreshfi,  Ver,  vaterldnd,  Naturk,  WUfi- 

temb.f  37.  Jahrg.,  pp.  172-304. 
LilJJeborg  (W.).    Sveriges  och  Norges  Fiskar.    1.  Haftet.    Upsala,  W.  Schultz.    (8vo. 

pp.  1-208.) 

North  America, 

Bean  (Tarleton  H.).    Descriptions  of  some  genera  and  species  of  Alaskan  Fishes. 

Proo.  U,  S,  Nat.  Mus,,  v.  2,  pp.  353-359. 
.    Descriptions  of  [14]  new  Fishes  from  Alaska  and  Siberia.    Proc,  U,  S,  Nat. 

ifi«.,v.3,  pp.  144-159. 
Jordan  (David  S.)  and  Charles  H.  Gilbert.    List  of  the  Fishes  of  the  Pacific  Coast  of 

the  United  States,  with  a  table  showing  the  distribution  of  the  species.    Proo, 

U.  S,  Nat.  Mu8,,  V.  3,  pp.  452-458. 
.    Notes  on  the  Fishes  of  the  Pacific  Coast  of  the  United  States.    Proo. 

U.  8.  Nat.  Mu8. ,  V.  4,  pp.  29-70. 

South  America, 

Bteindachner  (Franz).  Beitrage  zor  Kenntniss  der  Flussfische  Siidamerikas.  (lU.) 
Beschreibung  der  neuen  Arten.  Anzeiger  d.  kaia,  Akad.  d,  Wm.^  1881,  No.  XI,  pp. 
97-99. 

.    Ichthyologische  Beitr^.    (XI.)    Neue  Arten.    Ihid,^  pp.  99-100. 

Pacific  Ocean, 

Gttnther  (A. ).  GarreU's  Fische  der  Sttdsee.  Heft  7  (pp.  217-256,  20  Taf. ).  Hamburg, 
1881.    Joum.  Mue.  Oodeffropj  Heft  15. 

Australia, 

Macleay  (William).  Dessriptive  Catalogue  of  Australian  Fishes,  voL  1.  Sydney,  F.  W. 
White,  1881.  (8vo,  vi,  264  pp.,  2  pi.,  numbered  13  and  14.  From  Proa,  Lkm,  ^oe. 
New  S.  Wales f  v.  5,  parts  3  and  4. ) 
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FISHEBEBS. 

CreneroL 

Amtliche  Berichte  iiber  die  Internationale  Fischerei-AnBatellnng  zn  Berlin  1680. 
Berlin,  P.  Parey,  1U81.  (8vo.)  yiz:  I.  Fischzncht  von  M.  yon  dem  Borne,  H. 
Haack,  K.  Micbaelis.  Im  Anhange:  die  Angelfischerei,  Ton  M.  Ton  dem  Borne. 
Mit  39  Holzschn.  (84  pp.)  II.  Seefischerei,  Ton  Dr.  M.  LiDdemann.  Mit  1G2 
Holzschn.     (244  pp.)  i 

Meyer  (J.).  Handbnch  dee  Fiscberei-Sports.  Wien,  Pest,  Leipzig,  Hartleben's  Yer- 
lag,  1881.     (8vo.    272  pp.     M.  5.  40.) 

United  States  CommiseioD  of  Fiab  and  Fisberiee.  Part  VI.  Report  of  tbe  Commis- 
sioner for  1878.  (A.  Inquiry  into  tbe  decrease  of  food  fisbes.  B.  Tbe  propaga- 
tion of  food  fisbes  in  tbe  waters  of  tbe  United  States.)  Wasbington,  Govt.  Print- 
ing Office,  1880.    (8vo,  liv  and  988  pp. ;  pnblisbed  1881.) 

^  Fith  epidemic, 

Endlicb  (F.  M.).    An  Analysis  of  Water  destmctive  to  Asb  in  tbe  Golf  of  Mexico. 

Proo.  U.  8,  Nat  Mua.,  v.  4,  p.  124. 
Farlow  (W.  G.).    Report  on  tbe  contents  of  two  bottles  of  Water  from  tbe  Gulf  of 

Mexico, '  forwarded  by  tbe  Smitbsonian  Institution.     Proo»  U,  S,  Nat.  Mus,y  v.  4, 

p.  234. 
Glazier  (W.  C.  W.).    On  tbe  destruction  of  Fisb  by  polluted  waters  in  tbe  Gulf  of 

Mexico.    Proc.  U.  S,  Nat.  Mu$,,  v.  4,  pp.  126, 127. 
Ingersoll  (Ernest).    On  tbe  Fisb  mortality  in  tbe  Gulf  of  Mexico.    Proo.  U.S.Nat. 

Mu9.f  V.  4,  pp.  74-80. 
Jobnson  (S.  H.).    Notes  on  tbe  Mortality  among  Fisbes  of  tbe  Gulf  of  Mexico.    Proo. 

U.  S,  Nat,  Mu8. ,  V,  4,  p.  205. 
Moore  (M.  A.).    Fisb  Mortality  in  tbe  Gulf  of  Mexico.    Proo.  U.  8.  Nat.  Mu$.,  v.  4, 

pp.  125-126. 
Porter  (Josepb  V.).    On  tbe  destruction  of  Fisb  by  poisonous  water  in  tbe  Gulf  of 

Mexico.    Proc.  U.  8,  Nat.  ifiw.,  v.  4,  pp.  121-123. 

Fishes  of  AUtsha, 

Fishes  had  been  collected  in  Alaska  and  scientiflcally  described  long 
before  any  were  made  known  from  California,  bnt  while  the  fanna 
of  the  latter  was  in  later  years  well  studied,  that  of  Alaska  remained 
comparatively  neglected.  Bat  several  collectors  have  gathered  there 
within  a  few  years  past,  and  Dr.  Tarleton  H.  Bean,  in  1880,  visited  the 
country  to  study  the  fishes  and  fisheries,  and  has,  since  his  return,  pub- 
lished a  number  of  articles  respecting  them^  and  compiled  "a  prelimi- 
nary catalogue  of  the  fishes  of  Alaskan  and  adjacent  waters."  (Proc. 
XJ.  8.  Nat.  Mus.,  v.  4,  pp.  239-272.)  One  hundred  and  sixteen  species  are 
enumerated,  all  of  which  but  seven  are  represented  in  the  National 
Museum.  The  species  are  almost  wholly  shore  fishes,  or  such  as  are 
found  in  comparatively  shallow  water,  scarcely  any  deep-sea  forms 
having  been  discovered.  We  need  only  add  here*  that  the  Cod  family 
is  represented  by  6  species,  the  Flounder  family  by  9,  the  Sculpins  by 
21,  the  ChiridsB  by  8,  and  the  Salmon  family  by  9.  Two  very  interest- 
ing genera  have  been  added  by  Dr.  Bean  to  the  fauna  which  are  at  the 
same  time  new  to  science,  MelleteSj  a  kind  of  Sculpin,  and  Dallia^  a  fish 
related  to  the  Mud  fishes,  or  Umbrid®. 
8.  Mis.  109 30 
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Fish  epidemics  in  the  Oulf  of  Mexico. 

In  different  years,  at  considerable  intervals,  an  nnasual  mortality  ha^i 
occurred  among  the  animals  of  the  Onlf  of  Mexico  aroond  the  i>eninsula 
of  Florida,  and  fishes  in  large  numbers*  and  of  many  species  could  be 
then  found  floating,  dead  or  dying,  at  the  surface  or  stranded  on  the 
shore.  The  years  1844  and  1854  are  especially  remembered  on  account 
of  the  &tality  among  the  inhabitants  gf  the  Gulf.  In  the  fall  of  1878 
there  was  also  a  notable  epidemic.  (Jefferson,  &c.,  in  Proc.  XT.  S.  Nat. 
Mus.,  V.  1,  pp.  244-246, 363,  364.)  In  the  fall  of  1880,  likewise,  occurred 
a  destructive  epidemic.  These  epidemics  ensue  on  the  presence  and 
diffusion  of  bodies  of  discolored  ^^  poisoned  water,"  which  appear  *Mn 
long  patches  or  'streaks,'  sometimes  100  yards  wide  (and  probably 
sometimes  much  wider),  drifting  lengthwise  with  the  flow  of  tide," 
and  which  can  be  readily  distinguished  from  the  natural  clear  blue 
water  of  the  Oulf.  The  8i>onges  and  other  animals  living  near  the 
bottom  seem  to  be  among  the  first  to  suffer,  and  profitable  Hponging 
grounds  have  been  ruined  by  the  poisoned  stream.  According  to  Mr. 
Ingersoll  the  epidemic  of  1880  <<  began  suddenly,  and  immediately 
followed  the  terrible  hurricane  which  is  known  as  the  'August  gale,' 
the  fish  and  all  other  ocean  life  suddenly  dying  in  hordes  all  along  the 
southern  (eastern)  shore  of  Tampa  Bay^  in  Egmont  Keys,  at  its  mouth, 
which  was  the  most  northern  point,  and  thence  southward  as  far  as 
Shark  Biver,  in  Whitewater  Bay,  on  the  coast.  Thence  fatal  localities 
were  to  be  found  in  the  currents  that  set  southward  through  Bahia 
Honda  passage,  through  the  Northwest  Passage  beyond  Key  West,  and 
even  out  in  the  neighborhood  of  the  far  isolated  Tortugas."  Not  only 
are  these  masses  of  deleterious  water  fatal  in  their  course,  for  numerous 
fishermen  are  compelled  to  cross  it  in  going  from  their  fishing  grounds 
to  their  markets,  and  lose  their  cargoes  on  account  of  the  transit 
Various  attempts  at  explanation  have  been  made  of  the  phenomena. 
The  most  popular  seems  to  be  a  hypothesis  that  the  dirty  water  is  due 
to  an  overflow  from  the  everglades  or  swamps  of  "  fresh  water  poisoned 
by  a  decoction  of  noxious  acids,  &c.,  leached  Irom  the  roots  which  had 
been  soaking  for  years  in  the  pent-up  floods"  (P.N.M.,iv,p.78),or  which 
had  been  saturated  with  the  dogwood  ( Cornus  florida),  especially.  (P.  N. 
M.y  iv,  p.  122.)  Another  quite  prevalent  opinion  attributes  the  unclean 
water  to  the  eruption  of  a  submarine  volcano  or  '^  eruptions  of  volcanic 
gases  which  may  have  taken  place  through  the  bottom  of  the  sea  along 
a  line  stretching  from  Tampa  Bay  to  the  Tortugas  and  through  the 
western  half  of  the  Florida  Keys."    (Ingersoll,  P.  N.  M.,  iv,  pp.  79,  80.) 

In  order  to  determine  if  possible  the  truth  in  a  case  which  affects 
such  large  interests,  both  in  labor  and  capital,  the  United  States  Fish 
Commissioner  sent  Mr.  Ernest  Ingersoll  to  Florida  to  collect  evidence 
in  the  matter,  and  referred  samples  of  the  "poisoned  water"  to  Dr.  F. 
M.  Endlich  for  chemical  examination,  and  to  Dr.  W.  G.  Farlow  for 
mjcroscopical  investigation. 
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Dr.  Endlich,  on  analysis  and  comparison  of  the  '^poisoned  water'' 
with  normal  Oalf  water,  found  the  constituents  to  be,  respectively,  as 
follows,  the  injurious  being  designated  as  A  and  the  normal  as  B: 

A  B 

Specific  gravity 1.024  1.022 

Solid  constituents  (total),  per  cent 4. 0780  4. 1095 

Ferric  compounds,  per  cent 0. 1106  0. 0724 

Injurious  organic  matter ratio  =3        ratio  =2 

He  could  not  find,  '^even  by  spectroscopic  analysis,  any  mineral  con- 
stituents in  the  water  A  which  could  noxiously  affect  the  fish,"  but  he 
came  to  the  conclusion  that  ''the  death  of  fish  was  caused  by  the  more 
or  less  parasitic  algse,  which  are  found  in  large  quantities  in  water  A, 
but  do  not  occur  at  all  in  water  B."    (P.  €.  S.  K  M.,  iv,  124.) 

Professor  Farlow,  the  eminent  cryptogamist,  to  whom  two  bottles  of 
the  water  were  sent,  found  therein  ''  a  mass  of  amorphous  slime,  in 
which  were  numerous  crystals,  apparently  of  a  fatty  nature,"  as  well 
as  numerous  and  partially  decomposed  remains  of  small  crustaceans  and 
various  plant  tissues.  It  was  his  ''  opinion  that  the  trouble  is  not 
caused  by  the  presence  of  any  vegetable  substance,  but  that  the  pres- 
ence of  the  latter  is  accidental.  The  slimy  mass  probably  originated 
from  a  mass  of  eggs  which,  for  some  reason  or  another,  were  killed  near 
the  surface,  and  the  smaller  crustaceans  in  the  neighborhood  here  have 
been  involved  in  the  general  mass  of  slime."    (Op.  city  p.  234.) 

Practically  the  results  of  the  investigations  so  far  have  been  nega- 
tive. More  data  are  required,  the  extent  and  course  of  the  noxious 
currents  should  be  ascertained,  a  rigorous  co-ordination  of  all  facts 
bearing  on  the  question  is  requisite,  and  renewed  chemical  and  micro- 
scopical investigations  must  be  made,  as  well  as  careful  examination  of 
the  dead  and  dying  fishes,  as  to  their  gills,  &c.  The  factors  that  have 
been  assigned  as  causes  of  the  disturbed  waters,  and  the  mortality 
among  the  fishes,  are  scarcely  likely  to  be  the  efficient  ones.  It  is  use- 
less to  speculate  at  this  time  what  are.  It  is  most  desirable  in  the  in- 
terests of  the  fisherman,  as  well  as  science,  that  the  truth  should  be 
known. 

A  communication  of  Mr.  S.  H.  Johnson,  the  collector  of  customs  at 

Corpus  Christi,  Tex.,  is  of  interest  in  this  connection,  but  fails  to  give 
any  solution  to  the  question  at  issue.    "After  very  heavy  rains  and 

overflowing  of  rivers,  the  inner  bays  on  the  Texas  coast  suffer  a  loss  of 

from  one-half  to  three-fourths  of  their  salt-water  fish,  not  including 

mullet,  which  live  as  well  in  fresh  as  salt  water,"  and  unusual  cold 

weather  is  also  quite  fatal  to  fish  in  shallow  waters.    The  percentages 

given  are,  of  course,  only  of  value  as  crude  estimates  based  on  superfi-    * 

cial  appearances.    (Proc.  U.  S  N.  M.,  FV,  205.) 
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ICHTHYOLOGY. 

The  subjects  of  this  ^'science"  are  separable  under  four  classes:  (1) 
the  Leptocardians,  (2)  the  Myzonts  or  Marsipobranchiates,  (3)  the  Se- 
lachians^ Sharks,  Bays,  and  Ghimserids,  and  (4)  the  true  Fishes. 

GLASS  OF  LEPTOOASDLiNS. 

Hatschek  (B. )  Stadien  tiber  Entwickelong  des  Amphioxas.    Arbeit.  ZooL  Inst.  Wien, 

V.  4,  p.  1-  88,  9  pi. 
Hoppe-Seyler  (F.)  tJ^ber  Ampliioxasiuid  Cephalopoden.    Beriobtlgaxig.    ZooL  Anz., 

4.  Jalirg.,  p.  185-187. 
Kmkenberg  (C.  Fr.  W.)  Znr  Kenntniss  des  cbemischen  Baaes  Ton  Amphioxna  lance- 
'    olatns  und  der  Cepbalopoden.    Zool.  Anz.,  4.  Jahrg.,  p.  64-66,  p.  263,  1881. 

Embryology  of  Amphioscus. 

In  some  respects  the  most  important  Tertebrate  type  known  is  Am- 
phioxus  or  Branchiostoma.  Were  it  not  for  this  form  we  would  be  left 
in  the  dark  as  to  the  relationships  of  the  great  vertebrate  with  the  other 
branches  of  the  animal  kingdom  and  could  only  at  best  surmise,  and 
imperfectly,  the  truth  in  the  case  from  the  facts  of  the  embryology  of 
the  Marsipobranchiates  and  succeeding  animals.  Whatever  light  is 
thrown  on  the  history  of  AmphioxuSj  is  consequently  reflected  on  the 
genealogy  and  history  of  all  other  vertebrates,  including  man  himself. 
A  full  knowledge  of  that  form  is  therefore  especially  desirable.  Numer- 
ous naturalists  have  contributed  to  ofir  information  respecting  the  mor- 
phology and  histology  of  the  adult  stage,  but  few  have  done  aught  re- 
specting the  embryology.  Years  ago  the  eminent  Bussian  embryologist, 
Kowalevsky,  gave  the  first  glimpses  of  the  animal's  earlier  history,  and 
during  the  past  year  Dr.  Hatschek  has  added  to  the  stock  of  informa- 
tion respecting  its  development,  and  confirmed,  supplemented^  and 
sometimes  modified  Kowalevsky's  account.  The  ova  are  generally  quite 
isolated.  Oviposition  seems  to  be  dependent  on  the  weather  and  even 
time  of  day.  The  generative  products  are  discharged  through  the 
month,  as  Kowalevsky  stated.  The  five  fat-like  bodies  of  the  Bussian 
author  are  regarded  as  yolk  granules ;  the  spermatozoa  would  appear 
to  always  enter  at  the  vegetative  pole.  The  progress  of  development  is 
described  as  it  appears  at  five  different  periods. 

In  the  first  period  after  the  fecundation  of  the  egg,  segmentatiou  en- 
sues. The  cleavage  was  found  to  be  unequal,  the  differences  between 
the  two  poles  being  well  marked.  There  is  a  pause  of  about  an  hour 
between  the  formation  of  the  first  and  second  groove. 

In  the  second,  or  '^  blastula-stage,"  the  investing  cells  take  on  ^^  an 
epithelial  character  till  there  is  formed  a  general  outer  layer,  inclosing 
a  cavity.  This  simple  epithelium  forms  the  substratum  for  the  later 
developmental  processes.  All  the  essential  organs  are  formed  by  fold- 
ings or  outgrowths  from  it.    Bilateral  symmetry  is  obvious  at  a  very 
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early  period ;  the  blastopore  appears  to  close  from  before  backwards. 
The  lower  layer,  which  goes  to  form  the  endoderm,  does  not  correspond 
to  more  than  one- third  of  the  blastula.  This  andergoes  invagination ; 
the  fluid  of  the  cleavage  ca\dty  becomes  absorbed,  and  bilateral  sym- 
metry soon  becon>es  well  marked." 

In  the  '' '  third  period '  the  primitive  segments,  the  nervous  system, 
and  the  notochord  begin  to  be  apparent;  the 'remnant  of  the  blasto- 
pore persists  as  an  opening  between  the  enteric  cavity  and  the  nerve- 
tube,  representing  the  typical  neuro-enteric  canal.  Contemporaneously 
with  the  development  of  the  nerve-tube,  the  mesoderm  develops  the 
primitive  segments ;  two  lateral  longitudinal  folds  arise  in  the  dorsal 
portion  of  the  endoderm,  and  represent  the  rudiments  of  the  mesoderm. 
The  cavities  of  the  primitive  segments  are  diverticula  from  the  arch- 
enteric  cavity." 

In  the  fourth  histological  diflferentiation  especially  supervenes.  "  The 
muscles  become  apparent ;  the  notochord  undergoes  histological  differ- 
entiation, and  fibrous  cords  appear  in  the  medullary  tube.  At  the  same 
time  the  larva  alters  greatly  in  form,  becomes  elongated  and  compressed, 
and  takes  on  generally  a  piscine  character.  The  increase  in  the  num- 
ber of  primitive  segments  goes  on  but  slowly,  but  what  are  formed 
gradually  fuse  in  the  median  central  line.  Each  muscle-cell  has  at  first 
only  a  single  fibril,  which  is  continuous  throughout  the  length  of  the 
body." 

In  the  fifth  period  '^  those  changes  occur  which  enable  the  embryo  to 
pass  into  the  larva.  A  number  of  orifices  are  now  formed — the  mouth 
and  the  first  gill-cleft,  the  orifice  of  the  ciliated  organ  (or  left  endodermal 
sac),  the  club-shaped  gland,  and  the  anus.  The  body  meanwhile  in- 
creases in  length,  fresh  segments  being  formed ;  a  number  of  strong 
motile  flagella  may  be  seen  to  be  developed  from  the  cells,  and  all  the 
tissues  of  the  body  are  now  formed  of  transparent  protoplasm." 

The  first  four  of  these  phases  successively  manifested  correspond  to 
the  first  of  '<two  well-marked  stages,  the  one  embryonic  when  it  is  ef- 
fected at  the  cost  of  the  nutrient  material  contained  ip  the  egg,  and  is 
very  rapid.  The  fifth  phase  represents  the  second  stage.  At  the  dose 
of  the  first  the  mouth  is  developed,  and  the  first  gill-cleft.  The  larva 
now  begins  to  feed  itself;  its  cells  contain  transparent  protoplasm^  and 
the  developmental  processes  are  very  much  slower."  (JT.  B.  M.  S.,  (2)  II, 
174-176,  from  Arbeit.  Zool.  Inst.  Univ.  Wien,  IV,  1-89,  with  9  pi.) 
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OlAsa  OF  MTZONTS. 

Scott  (W.  B.)'  BeitrSge  znr  Entwickelongsgesohiobte  der  Petromyzonten.  Morplio- 
log.    Jahrb.,  Y.  7,  pp.  101-172,  5  pi. 

Embryology  of  the  Lamprey. 

An  important  contr^bation,  in  the  German  language,  to  oar  knowl- 
edge of  the  development  of  the  Petromyzontids  is  due  to  Mr.  W.  B. 
Scott,  of  Princeton,  New  Jersey.  In  the  laboratory  of  Professor  Gegen- 
baar,  at  ]3eidelberg,  he  instituted  new  investigations  on  the  family  in 
qaestion,and  has  published  the  result  in  an  elaborate  memoir  in  Oegen- 
baur's  Morphologisches  Jahrbuch  (v.  7.  pp.  101-173,  with  6  pL).  We 
can  only  notice  a  few  of  the  fruits  of  his  studies. 

The  gastrula  is  the  result  of  a  true  invagination,  (but  it  is  not  central 
as  it  is  in  Amphioxus^)  and  the  overgrowth  of  the  smaller  elements. 
The  notochord  was  found  to  be  of  endodermal  origin  as  has  been 
known  to  be  the  case  in  the  Leptocardians,  Selachians,  true  Fishes,  Uro- 
dele  Amphibians,  Lacertilian  Beptiles  and  Mammals.  Eight  pairs  of 
branchial  clefts  are  developed,  but  the  foremost  speedily  disappears, 
and  it  is  added  that  there  is  no  evidence  of  the  existence  of  gill  clefts 
anterior  to  the  first  pair  of  the  lamprey  in  any  primitive  vertebrate. 
The  embryonic  mouth  develops  into  the  mouth  of  the  adult,  while  in 
the  higher  vertebrates,  save  the  Teleost  fishes,  the  medullary  tube 
arises  from  the  growth  together  of  two  folds  in  the  lamprey.  The  folds 
are  appressed,  and  ^<  the  medullary  tube  forms  an  inwardly  projecting 
knob,  which,  when  it  is  separated  off  from  the  ectoderm,  is  at  first  a 
solid  tube,  and  only  becomes  hollow  by  the  outgrowth  of  its  cells." 
The  sensory  organ  first  develoi>ed  is  the  auditory,  and  this  appears 
just  in  front  of  the  primitive  vertebra  (and  not,  as  in  the  Selachians,  at 
some  distance  from  it).  The  brain  is  notable  in  that  for  some  time 
^'  there  is  no  tendency  to  folding ;  when  it  does  occur  it  appears  to  be 
due  to  the  sudden  increase  in  growth  of  the  median  portion.''  The  ru- 
dimentary olfactory  organ  was  found  to  be  primitively  single  (and  not 
double,  as  described  by  Calberla). 

Some  of  the  observations  and  inferences  of  Dr.  Scott,  especially  those 
on  the  germinal  layer,  have  been  since  controverted  by  J.  P.  Nuel, 
(Archives  de  Biologic,  t.  21,  pp.  403-454,  with  2  pi.),  but  the  memoir 
noticed  is  one  of  sterling  merit  and  noteworthy  as  the  production  of  an 
American  naturalist. 

GLASS  OF  SELACHIANS. 

Balfour  (F.  M.).  On  the  Development  of  the  Skeleton  of  the  Paired  Fins  of  Elaamo- 
branchiiy  consideredin  Relation  to  its  Bearings  on  the  Nature  of  the  Limbs  of  the 
Vertebrata.    Proc.  ZooL  Soc.  London,  1881,  pp.  656-671,  2  pi. 

Benda  (Carl.).  Die  Dentinbildung  in  den  Hautzahnen  der  Selachier.  Arch,  t 
mikroskop.  Anat,  v.  20,  pp.  246-270,  1  pi. 

Bolan  (H.).  Hhex  die  Paarung  nnd  Fortpflanzong  der  Scyllium-Arten.  Zeitechr. 
WiBB.  ZooL,  y.  35,  p.  321-325. 
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HeTrmann  (G.}«    Sot  la  Spermatog^n^se  chez  lea  S^aoiens.    Compt.  rend.    Acad.  So. 

Paris,  t.  93,  pp.  858-860. 
Bfarshall  (A.  MilQos).    On  the  Head  Cayities  and  Associated  Nerves  of  Elasmobranchs. 

Quart.  Joom.  Mic.  So.,  t.  21,  pp.  72-97,  2  pi. 

Anterior  termination  of  notochord  in  SelcLchians. 

It  had  been  generally  supposed  that  the  notochord  in  all  fishes  termi- 
nated in  front,  back  of  the  sella  turcica,  and  this  belief  has  been  embodied 
in  diagnoses  of  those  animals  as  contrasted  with  the  lowest  of  the  verte- 
brates— the  Leptocardians.  Eecently,  however,  the  eminent  German 
embryologist,  Professor  Eeichert,  thought  that  he  could  trace  the  noto- 
chord "through  the  cranial  floor  in  front  of  and  below  the  hypophysis.'^ 
Beichert's  observation  was  made  on  the  embryo  of  a  dog-fish  (Squulus 
acanthias).  Dr.  Babl-Biickhard  has  re-examined  the  same  species  with 
reference  to  the  mooted  question,  and  confirms  the  old  view  in  opposition 
to  Professor  Eeichert.  After  an  examination  of  several  specimens  he 
tbrmulated  his  conclusions  as  follows : 

1.  "At  no  period  of  its  development  has  the  embryo  of  Aoanthias  a 
notochord  with  its  apex  projecting  beyond  that  part  of  the  base  of  the 
skull  which  subsequently  becomes  the  dorsum  sellae." 

2.  "  The  hypophysis  arises  immediately  in  front  of  the  apex  of  the 
notochord  in  the  basal  portion  of  that  deposit  of  connective  tissue  which 
is  termed  the  middle  cranial  trabecula." 

3.  "  The  summit  of  this  rudiment  (Beichert's  processus  sellae  turcica^) 
does  not  pass  into  the  later  sella  turcica,  but  becomes  the  adventitia  of 
the  basilar  artery.'' 

It  is  added  that  "  though  it  is  certain  that  the  notochord  stops  short 
of  the  hypophysis  and  lies  behind  (not  beneath)  it,  this  is  not  irrecon- 
cilable with  Beichert's  other  statement — ^that  the  chorda  of  young  sharks 
at  a  certain  period  of  development  reaches  to  the  frontal  wall  {Stirn- 
wand).  The  cephalic  flexure  shows  us  that  such  a  state  of  things  is 
quite  possible." 

Observations  were  also  made  on  the  morphology  and.  development  of 
the  hypophysis  and  pineal  gland.  The  results  of  the  lamented  Balfour 
are  confirmed.  In  contradiction  of  Fritsch,  it  is  maintained  that  "  the 
pineal  gland  is  developed  just  as  among  the  higher  vertebrates."  The 
sources  of  error  which  have  led  to  contrary  assertions  are  explained. 
(J.  B.  M.  8.,  I,  9-11,  from  Morph  Jahrb.,  VI,  535-570,  2  pi.) 
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Zool.  Station  Neapel,  y.  2,  pp.  415-494,  3  pi. 
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Betinal  vessels  of  fishes. 

Vessels  in  the  retina  of  the  eel  have  been  described  by  W.  Krause  as 
well  as  by  W.  Miiller^  bat  on  the  other  hand  several  competent  anato- 
mists have  denied  the  existence  of  snch  vessels  in  fishes.  Dr.  G.  Den- 
issenko  has,  to  some  extent,  reconciled  the  conflicting  statements.  In 
old  eels  that  investigator  was  nnable/like  others,  to  find  any  vessels, 
and  in  old  carp,  althongh  vessels  were  fonnd,  they  were  very  insignifi- 
cant, and  might  easily  be  overlooked.  In  the  young  carp,  however, 
^^  they  occor  not  only  in  the  innermost  layers,  but  also  in  the  outer 
granular  eye."  Dr.  Denissenko  was  consequently  led  to  believe,  with 
Krause,  that  ^^  with  age  these  vessels  usually  disappear,  in  consequence 
of  the  growth  of  the  eye  forwards  and  sidewards  and  the  simultaneous 
extension  of  the  optic  nerve.  In  this  way  the  vessels  become  com- 
pressed; their  lumen  is  reduced  and  finally  obliterated.''  They  may 
thus  be  developed  in  the  young  and  atrophied  in  the  old.  (J.  B.  M.  S., 
1, 18,  from  Arch.  Mikr.,  Anat,  xviii,  468-480,  with  4  fig.) 

Development  of  the  sturgeon. 

Pro£  W.  K.  Parker  has  supplemented  the  important  work  of  Sa- 
lensky  on  the  embryology  of  the  sturgeon  by  a  memoir  "on  the 
structure  and  development  of  the  skull  in  sturgeons  {Acipenser  ruthe- 
nus  and  A.  sturio) "  in  more  advanced  stages.  It  will  be  sufficient  in  this 
place  to  indicate  that  Professor  Parker  thinks  that  the  cranial  scutes  of 
the  head  are  only  homologous  to  the  bones  of  the  trhe  osseous  fishes  in 
part ;  that  is,  the  teleost  bones  "  can  only  correspond  to  the  inner  layer 
of  the  scute."  But,  in  addition  to  others,  "  along  the  side  of  the  skull 
in  old  individuals,  plates  of  bone  appear  as  splints  or  parostoses,  that 
are  manifestly  the  forerunners  of  the  deeper  plates  that,  in  the  higher 
ganoids  and  the  telostei  form  the  proper  ectosteal  bony  centres  of  the 
more  or  less  ossified  cranial-box." 

The  discovery  by  Salensky  of  teeth  in  the  embryonic  sturgeon  is,  of 
course,  confirmed.  Larval  sturgeons,  says  Professor  Parker,  "are,  in 
appearance,  miniature  sharks.  For  a  few  weeks  they  have  a  similar 
mouth,  and  their  lips  and  throat  are  beset  with  true  teeth  that  are 
molted  before  calcification  has  fairly  set  in.  Their  first  gills  are  very 
long  and  exposed,  but  not  nearly  so  long,  or  for  such  a  time  uncovered, 
as  in  the  embryos  of  sharks  and  skates." 

Oviposition  of  caUichthyids. 

The  fact  that  certain  CaUichthyids  take  care  of  their  eggs  and  young, 
and  are  able  to  progress  on  land,  has  long  been  familiar  through  the 
oft-republished  observations  of  Hancock  on  the  so-called  Hassars  of 
Ouiana.  Becent  experiments  by  M.  Garbonnier,  of  Paris,  (Gomptes  Ben* 
das  Acad.  Sc,  December  6, 1880,)  furnish  additional  details.  The  in- 
dividuals experimented  with  were  received  at  PaiiE  from  \i)i<^^v;^  ^^^& 
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Plata.  When  the  female  is  preparing  to  deposit  her  eggs,  she  brings 
together  the  ventral  fins  so  as  to  form  a  poach  which  receives  them  by 
degrees,  and  wherein  they  are  fertilized  by  the  males.  The  eggs  are  then 
deposited  in  a  spot  cleaned,  by  the  month  of  the  mother,  of  vegetation. 
Somewhere  about  two  hundred  and  fifty  eggs  are  extruded  and  attached 
by  a  viscous  coat  which  envelopes  them.  The  young  are  developed  and 
able  to  swim  in  twelve  or  thirteen  days,  but  they  do  not  reach  maturity 
till  two  years  after  hatching.  It  is  noteworthy  that  the  fishes  introduced 
into  France  have  accommodated  their  oviposition  to  the  reversed  seasons, 
for,  whereas  in  the  Eio  de  la  Plata  they  lay  their  eggs  in  October  or  No- 
vember, those  bom  in  France  matured  their  eggs  in  June. 

New  observations  on  terrestrial  progression  of  these  fishes  have  also 
been  published  by  Mr.  Joseph  Manson,  of  Bahia,  in  '^  Science '^  for  De- 
cember 25,  1880. 

A  new  type  of  suckers. 

A  characteristic  family  of  fishes  for  the  North  American  fauna  is  that 
of  the  suckers  or  GatostomidaB.  Two  genera,  it  is  true,  are  represented 
in  Northeastern  Asia;  but  all  the  other  members  of  this  family  are 
American,  and  help  to  impart  the  stamp  of  peculiarity  to  the  fish 
fauna  of  the  United  States.  Ten  genera  have  been  recognized  by  Jor- 
dan in  his  revision  of  the  family,  and  these  are  divided  into  three  sub- 
families, CatostominoBy  Bvbalichthyince^  and  Cycleptince.  To  the  first  of 
these  is  now  added,  by  Professor  Cope,  a  peculiar  genus,  called  lApo- 
myzorij  the  species  of  which  had  been  previously  confounded  with  CJms- 
mistes.  They,  however,  exhibit  a  difference,  especially  in  dentition,  the 
pharyngeal  bones  being  very  slender  and  flattened,  and  the  teeth  min- 
ute and  numerous,  as  in  the  carp-suckers. 

Two  species  are  known,  both  from  Klamath  Lake,  Oregon,  the  L. 
luxatus  and  X.  brevirostris. 

Peculiar  eye-like  organs  in  physostome  fishes. 

Scarcely  any  two  organs  would  appear  to  be  more  unlike  than  the 
eyes  of  vertebrate  animals  and  the  electric  organs  so  highly  developed 
in  certain  fishes — the  torpedos,  gymnotus  or  electrical  eel,  and  mala- 
pterums  or  electrical  cat-fish.  Nevertheless  there  are  peculiar  organs 
found  along  the  sides  of  the  body,  and  sometimes  on  other  parts,  of 
sundry  pelagic  and  deep-sea  fishes,  which  have  been  claimed,  on  one 
hand,  by  different  naturalists  to  be  accessory  eyes,  and,  on  the  con- 
trary, by  others  to  be  rather  of  the  nature  of  electric  organs.  The  fishes 
so  endowed  are  mostly  of  small  size  and  like  herring  or  salmonids  in 
appearance,  and  were  formerly  associated  in  the  same  family  as  the 
latter,  but  are  now  referred  to  several  peculiar  families — ithe  scopelids, 
the  stomiatids,  the  chauliodoutids,  and  the  steruoptychids.  Generally 
the  organs  in  question  are  manifested  as  pearMike  spots  distributed  in 
longitudinal  rows  along  the  sides  near  the  abdomen,  but  they  are  often 
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likewise  developed  on  the  head,  and  even  on  the  branchioBtegal  rays. 
Nearly  quarter  of  a  century  ago  the  illustrious  German  histologist 
Kolliker  had  suggested  that  these  organs  were  ^^  essentially  nervous, 
and  present  the  nearest  resemblance  to  the  electrical  organs  of  fishes.'' 
But  this  suggestion  received  no  notice,  and  has  only  recently  been  res- 
urrected by  Professor  Bell.  In  1865  Professor  Leuckart  published  the 
results  of  a  special  examination,  and  expressed  the  belief  that  they 
were  accessory  eyes.  In  1879  Professor  Ussow  examined  the  organs 
anew  in  seven  distinct  generic  types,  and  urged  that  they  belonged  to 
two  different  categories,  those  of  some  fishes  being  accessory  eyes, ' 
while  those  of  others  were  special  glandular  organs.  The  two  kinds, 
it  was  claimed,  were  never  developed  in  the  same  fish.  Finally,  in  1881, 
Professor  Leydig  attacked  the  problem  and  made  known  the  results  of 
his  examinations  in  a  special  work  (illustrated  by  ten  plates),  of  which 
an  abstract  has  been  given  by  Prof.  F.  Jeflfrey  Bell,  from  which,  in 
the  absence  of  the  original,  we  derive  the  conclusions  of  the  Bonn  pro- 
fessor. 

The  peculiar  organs  of  the  fishes  under  consideration  are  referable, 
according  to  Leydig,  to  three  categories:  (1)  "Eye-like  organs,''  (2) 
"  mother-of-pearl-like  organs,"  and  (3)  "  luminous  organs,"  but  the  last 
two  are  confined  to  the  scopeli. 

The  eye-like  organs  are  "  saccular  in  form  and  divisible  into  a  bulb, 
a  neck,  and  an  orifice,  and  this  orifice  is  always  directed  downward." 
They  have  "  an  investment  of  brown  pigment,  a  layer  with  a  metallic 
glitter,  a  gray  inner  body,  and  a  surrounding  lymphatic  space.  The 
investment  is  derived  from  the  general  integument  of  the  body,  and  the 
pigment  granules  are  contained  in  the  cells  of  the  underlying  connect- 
ive tissue ;  the  metallic  layer  consists  of  iridescent  plates,  rods,  or 
fibres.  The  gray  inner  body  is  divisible  into  two  portions,  the  hinder 
and  larger  of  which  fills  the  sac,  while  the  anterior  and  smaller  occu- 
pies the  narrower  neck.  The  striate  appearance  of  this  part"  is  ap- 
parently due  "  to  the  presence  of  a  framework  of  connective  tissue,  which 
sends  rays  into  or  forms  a  network  in  it;  into  this  gray  part  there 
farther  proceeds  a  nerve,  the  fibers  of  which  probably  come  into  con- 
nection with  the  contained  cells."  These  organs  were  regarded  by 
XTssow  as  having  one  or  other  of  two  functions,  but  according  to  Leydig 
there  is  no  essential  difference  between  them,  and  both  must  have  the 
same  function — whatever  that  may  be. 

The  mother-of-pearl  organs  '^have  in  all  cases  an  outer  brown  invest- 
ment,  a  metallic  layer,  a  gelatinous  internal  body  formed  of  connective 
tissue ;  they  are  provided  with  nerves  and  blood-vessels,  and  are  sur- 
rounded by  a  lym(>hatic  space.  The  metallic  plates  are  regarded  by 
Ussow  as  special  cells,  but  Leydig  looks  upon  them  as  altogether  simi- 
lar to  the  minute  iridescent  bodies  found  on  the  skin.  The  gelatinous 
X>ortion  is  made  up  of  delicate  radiate  cells,  which  give  rise  to  a  net- 
work, and  an  intermediate  soft  substance". 
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The  so-calleil  liminous  organs  present  no  essential  difference  of 
stracture  from  the  preceding. 

Organs  exhibiting  the  characteristics  of  these  parts,  it  is  arged,  can- 
not be  sensory,  much  less  endowed  with  the  function  of  sight.  The  ob- 
jections to  their  consideration  as  eyes  are  given  in  detail,  and  of  the  so- 
called  lens  it  is  said  that  ^^  it  does  not  lie  in  the  center,  but  at  the  edge  of 
the  mass  which  does  duty  as  the  vitreous  body,"  and  its  histology  is  also 
antagonistic  to  an  analogy  with  the  lens,  and,  ^^  greatest  difficulty  of  all, 
the  ^  pupil,'  the  Hens,'  and  the  ^vitreous  body'  are  not  turned  upwards  to 
the  light,  but  so  long  a«  the  fish  is  swimming  they  look  downwards  into 
the  deep ;  and  in  the  case  of  ChatUiodus  are  developed  also  on  the  mem- 
brane that  lines  the  cavity  of  the  mouth." 

What,  then,  are  these  organs  t  According  to  Leydig,  the  problem- 
atic bodies  ^^  bedr  the  closest  resemblance  to  the  electric  or  ^  pseudo- 
electric'  organs  of  other  fishes,  and  he  brings  many  points  to  strengthen 
his  position."  Different  as  the  electric  organs  are  in  form  as  well  as 
position,  in  all  they  are  richly  supplied  with  nerves;  they  are  surrounded 
by  a  layer  of  connective  tissue,  which  gives  rise  to  a  number  of  "alveolar" 
chambers  filled  with  a  gelatinous  substance.  Now,  on  comparison  with 
these  of  the  eye-like  spots  of  the  fishes,  it  is  found  that  in  this  one  as 
in  the  other  there  is  "  a  contained  mass  of  gelatinous  tissue,"  and  "  the 
same  net- work  of  connective  tissue,"  as  well  as  "nerve  fibres  of  very 
much  the  same  character."  Still  other  points  of  resemblance  are  ad- 
duced, but  "  whether  they  really  have  the  power  of  developing  elec- 
tricity is  a  problem  that  cannot  yet  be  solved."  As  to  their  phosphores- 
cence, it  is  contended  that  "  no  definite  phosphorescent  organ  has  ever 
yet  been  examined  which  presented  any  other  contents  than  fatty  or 
oily  matter."  Conceding  all  the  postulates  claimed  by  Professor  Leydig, 
however,  in  view  of  the  surroundings  of  the  animals  developing  the 
organs  treated  of,  we  can  scarcely  avoid  the  belief  that  they  have  some 
relation  to  illumination.  In  the  words  of  Professor  Bell,  "  it  still  re- 
mains possible  that  these  creatures  add  to  the  feeble  light  of  great  oceMi 
depths  by  reflecting  the  light  that  fall  on  these  eye-like  organs,"  although 
their  fhnction  as  such  may  be  a  secondary  development. 

The  Pacific  Coast  salmon. 

The  species  of  salmon -like  salmonidse  found  upon  the  Pacific  coast 
of  North  America  and  its  entering  rivers  have  been  unduly  multi- 
plied, and  much  confusion  has  existed  as  to  the  limits  of  the  spe- 
cies. With  more  ample  material  than  was  enjoyed  by  any  of  their 
predecessors^  and,  above  all,  the  privilege  of  seeing  the  fishes  in  their 
haunts,  Messrs.  Jordan  and  Gilbert  have  revised  all  the  known  forms 
and  have  reduced  them  to  five  species.  All  belong  to  the  genus  Onoo- 
rhynchusy  which  diff)er  from  the  Salmo  in  the  greater  number  of  rays  in  the 
anal  fin,  and  accessory  but  slight  modifications  of  the  snout.  Ihe  males 
of  all  the  species  when  running  into  fresh  water  assume  an  attenuated 
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beak-like  snout ,  and  at  least  most  of  them  die  and  never  return  to  tbe 
sea.  These  five  species  eiyo^  vernacular  names,  and  are  known  as  fol- 
lows: 

(1.)  Oncorhynchus  chouicha  or  quinnat  —  Ghouicha,  king  salmon, 
e'qninna,  saw-kwey,  Chinook  salmon,  Columbia  Biver  salmon,  Sacra- 
mento salmon,  tyee  salmon,  Monterey  salmon,  deep-water  salmon, 
spring  salmon,  ek-nl-ba  (^^ekewan"),  (fsdl  run). 

(2.)  Oncorhynchus  nerJca. — Blue-back. — ^Krasnaya  ryba,  Alaska,  red- 
fish,  Idaho  red-fish,  sukkegh,  Frazer's  Biver  salmon,  roseal,  oo-chooy-ha. 

(3.)  Oncorhynchtia  kisutoh, — Silver  salmon. — Kisutch,  winter  salmon, 
hoopid,  skowitz,  coho,  bielaya  ryba,  o-o-wun. 

(4.)  Oncorhynchus  keta. — Dog  salmon. — ^Eayko,  lek&,i,  ktlawhy,  qoa- 
lock,  fall  salmon,  ole-a-rah.  The  males  of  all  species  in  the  fall  are 
usually  known  as  dog  salmon,  or  fall  salmon. 

(5.)  Oncorhynchus  gorbuscha, — Hump-back. — Oorbuscha,haddo,hone, 
holia,  lost  salmon,  Puget  Sound  salmon,  dog  salmon  (of  Alaska.)* 

Of  these  species  the  quinnat  is  the  one  that  is  most  generally  known, 
and  is  the  largest  and  finest  of  all,  deserving  the  name  of  king  salmon 
which  has  been  given  to  it  in  some  places.  This  species  occurs  farther 
south  than  its  congeners,  and  enters  into  the  Ventura  Biver,  which  is 
the  southernmost  stream  of  California  not  muddy  and  alkaline  at  its 
mouth. 

The  O.  nerka  or  blue-back  is  the  most  abundant  species  in  Frazer's 
Biver,  and  is  the  famous  red-fish  of  Idaho. 

The  blind  fishes  and  congeners. 

The  well  known  and  remarkable  blind  fish  of  the  Mammoth  Cave  of 
Kentucky  is  the  representative  of  a  peculiar  family,  limited,  so  &t  as 
has  been  ascertained,  to  the  Middle  and  Southern  United  States,  and 
known  by  the  name  of  Amblyopsids  or  Heteropygii.  The  forms  are  re- 
lated, but  distantly,  to  the  cyprinodontids,  and  are  distinguished  by  the 
position  of  the  anus  under  the  throat,  the  very  small  scales  of  the  body 
and  the  scaleless  head.  Much  interest  attaches  to  the  family  for  various 
reasons,  and  it  has  indeed  been  regarded  as  a  keystone  to  the  theory  of 
evolution  on  the  one  hand,  or  specific  creation  on  the  other.  Professor 
Agassiz  having  especially  insisted  upon  the  value  oi  the  study  of  the 
type  with  reference  to  this  question.  We  are  indebted  to  Mr.  F.  W.  Put- 
nam for  a  revision  of  the  family,  and  for  good  descriptions  of  the  genera 
and  species.  By  him  four  species  were  recognized  belonging  to  three 
genera,  namely,  (1)  AmblyopsiSj  with  the  large  blind  fish  of  the  Mam- 
moth Cave;  (2)  Typhlichthys^  with  asmaller  blind  fish  inhabiting  subter- 
ranean streams  of  Kentucky,  Tennessee  and  Alabama,  and  coexisting 
with  the  large  blind  fish  in  the  Mammoth  Cave;  and  (3)  ChologasteTj  with 

*  Observations  on  the  Salmon  of  tlio  Pacific  by  David  S.  Jordan  and  Charles  H. 
Gilbert.    (Am.  H^t.,  v.  15,  pp.  177-186.) 
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two  species — 0.  comutuB  and  C,  AgMsizii^  the  former  occurring  in 
ditches  in  the-rice  fields  of  Sonth  Carolina,  while  the  latter  is  only 
known  from  a  specimen  fonnd  in  a  well  in  Lebanon,  Tcnn.  A  third 
species  of  Chologaster  •  has  recently  been  added  by  Prof.  S.  A.  Forbes, 
and  was  discovered  in  a  spring  at  the  foot  of  a  bluff  in  western 
Union  County  in  the  southern  part  of  Illinois.  At  first  only  one 
specimen  was  obtained  and  a  name  was  deferred  till  more  information 
should  be  obtained.  Later,t  seven  more  specimens  were  secured  and  the 
form  has  been  named  Chologaster  papilliferus.  The  species  is  especially 
noteworthy  in  that  it  lessens  the  gap  between  its  own  kind  and  the  blind 
fish  and  answers  one  of  the  objections  urged  against  the  primitive  com- 
mon parentage  of  all  the  species. 

SaMts  of  fierasfer. 

In  certain  of  the  holothurians  (known  as  sea-cucumbers,  trepangs, 
&c.),  living  at  moderate  depths,  fishes  may  be  found  in  the  interior  of 
the  body.  These  fishea  are  elongated  and  taper  to  the  end  of  the  tail, 
which  is  pointed.  The  name  of  fierasfer  has  been  given  to  them. 
How  they  enter  into  the  holothurians  has  been  explained  by  Pro- 
fessor Emery.  When  free  in  the  water,  the  fish  swims  head  down- 
wards with  tail  curved  toward  the  back,  by  undulatory  movements 
of  the  anal  fin.  Coming  to  a  holothurian  lying  at  the  bottom  of  the 
water,  it  eagerly  seeks  -the  posterior  aperture.  Sometimes  it  pene- 
trates through  this  head-foremost,  but  generally  enters  in  a  character- 
istic manner.  By  its  anal  aperture  the  holothurian  expels  and  sucks 
in  water.  The  fish,  during  the  expulsion  of  the  water,  pushes  its  head 
into  the  orifice  and  curves  its  tail  to  one  side,  and  then  by  a  rapid 
recoil  movement,  introduces  itself,  tail-foremost,  into  the  intestinal 
canal,  pushing  farther  and  farther'  in  with  every  suction  of  its  in- 
voluntary  host.  From  the  intestine  it  penetrates  into  the  pulmon- 
ary passages,  and  thence,  after  their  rupture,  into  the  perivisceral 
space.  It  remains,  however,  near  the  anus,  and  protrudes  its  head, 
when  hunger  impels,  in  search  of  food.  It  is  therefore  neither  a  true 
parasite,  since  it  does  not  feed  on  its  host,  nor  a  commensal,  as  it  does 
not  share  the  food  of  its  ho^t,  but  simply  a  lodger  or  tenant  at  will. 
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A  new  order  of  extinct  Jurassic  reptiles. 

.In  1879,  Prof.  0. 0.  Marsh  indicated  a  '^  new  genns ''  of  reptiles  named 
CcelurnSj  which  he  subsequently  re-examined  and  considered  to  repre- 
sent a  "  new  order,"  most  yearly  related  to  the  Dinosaurians  (A.  J.  S* 
(3),  xxi,  339-340);  or,  a  little  later,  a  "suborder"  probably  of  the 
"  order  Dinosauria"  (A.  J.  S.  (3),  xxi,  423);  and  later  still,  an  "  order "'^ 
of  the  "subclass  Dinosauria"  (xxiii,  85).  The  new  type  is  remark- 
able for  the  hollowness  of  the  vertebrae  and  the  extreme  lightness  of 
those  bones,  "  the  excavations  in  them  being  more  extensive  than  in 
the  skeleton  of  any  known  vertebrate.  There  was,  in  fact,  merely  a 
slender  framework  of  bone  to  define  the  form  and  inclosing  extensive 
cavities."  The  ribs,  too,  of  Ccelurus  are  hollow,  with  well-defined  walls* 
to  their  large  cavities.  The  metatarsals  were  "  very  long  and  slender.'^ 
The  genus  is  only  known  from  various  vertebrse  representing  the  diflfer- 
ent  regions  of  the  body,  ribs,  and  metatarsal  bones.  It  is  inferred  from 
these  that  the  animal  had  "  a  large  and  powerful  neck,  a  trunk  of  mod- 
erate size,  and  a  very  long  neat  tail,"  and  it  has  been  suggested  that 
the  posterior  limbs  may  have  been  larger  than  the  anterior.  "The  re- 
mains now  known  are  all  from  the  Atlantosaurus  beds  of  the  Upper 
Jurassic  of  Wyoming."  The  name  Coeluria  has  been  proposed  as  the 
ordinal  designation. 

American  Pterodactyles. 

The  remains  of  Jurassic  Pterodactyles  found  in  the  United  States 
hitherto  have  been  fragmentary.  Enough  has  been  preserved,  however, 
to  enable  Professor  Marsh  to  recognize  in  the  Jurassic  fossils  speciea 
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of  a  peculiar  genus — ^the  Dermodactylus  mantanus.  In  the  Cretaceoas, 
the  representatives  of  a  group  distinguished  by  its  toothless  jaws  are 
abundant,  and  of  such  two  species  are  described.  In  this  paper  two 
are  described — ^^Fteranodon  nanuSy^  and  ^'Nyctodactylm  gracilis^  The 
large  Pteranodon  first  described  exhibited  a  noteworthy  peculiarity  of 
its  skeleton.  "  To  aid  the  powerful  wings  in  flight,  the  pectoral  arch 
is  strengthened  (1)  by  the  anchylosis  of  several  vertebrae ;  (2)  by  the 
robust  scapulae  articulating  on  oppo<%ite  sides  of  the  common  neural 
spine  of  these  vertebrae.  This  is  virtually  a  repetition  of  the  pelvic 
arch  on  a  much  larger  scale."  This  structure  was  apparently  not  mani- 
fested in  Nyctodactylus    (A.  J.  S.  (3),  xxi,  342-^43.) 

BIRDS. 

GENERAL. 

Systematic, 

BRrnsH  Museum  :  Catalogue  of  the  Birds  in  the  British  Maseam.    Vol.  5.    Catalogue 

of  the  Passeriformes  or  Perching  Birds  in  the  coUeotion  of  the  British  Mnseom. 

Cichlomorphae.    Part  II.    Containing  the  family  TardidsB.    By  Henry  Seehohm. 

London,  printed  hy  order  of  the  tmstees.    1881.    (8vo.,  xvi„  426  p.,  18  col.  pi., 

20  sh.) 

MisceUaneaus, 

Hay  (Arthur,  Marquis  of  Tweeddale).  Ornithological  works.  Reprinted  from  the 
originals,  edited  and  revised  by  R.  G.  Wardlaw  Ramsay.  Together  with  a  bio- 
graphical sketch  by  W.  H.  Russell.    London,  1881.     (4to,  64,  760  p.) 

Rnss  (Karl).    Handbuch  ftir  Yogelliebhaber,  Ztichter,  und  Handler.    H.  Einheimische 

Stubenvogel.    2.  vollig  nmgearb.  Aufl.    Hannover,  C.  Rfimpler,  1881.    (8vo,  zii, 

462p.,  Jf.  5,25.) 

JoumaU, 

Bulletin  of  the  Nnttall  Ornithological  Club.    Vol.  6.    Cambridge,  Mass.,  1881.    8vo. 
Ibis  (the).    A  Quarterly  Journal  of  Ornithology.    Edited  by  O.  Salvin  and  Ph.  L. 

Sclater.    4  Ser.    Vol.  5.    London,  Van  Voorst,  1881.    (8vo.) 
Journal  fUr  Omithoiogie.    Deutsches  Centralorgan  fUr  die  gesammten  Omithologie. 

Herausgegcben  von  J.  Cabanls.    29.  Jahrg.    (4.  Folge,  9.  6d.)  .Leipzig,  Kittler. 

1881.    (8vo.) 
Stray  Feathers.    A  Journal  of  Ornithology  for  India  and  its  Dependencies.    Ed.  by 

Allan  Hume.    Vol.9.    Calcutta,  1880.    (8vo.) 

Bibliofirophy, 

Coucs  (Elliott).    Third  instalment  of  American  ornithological  literature.    Bull.  U.  S. 

Geol.  Geogr.  Survey  Territ.,  v.  5,  pp.  522-1072. 
Reichenow  (Ant.)  and  H.  Schalow.    Compendium  der  neu  besohriebenen  Gattungen 

und  Arten.    VI.  Folge,  5.    Serie.    Journ.  f.  Omithol.,  38.  Jahrg.,  p.  314-324 ;  29. 

Jahrg.,  pp.  70-102. 

Morphology, 

Behrens  (Wilhelm.).    Untersuchungen  Uber  den  Processus  uncinatus  der  Vogel  und 

Krokodile.    Inang.  Diss.    Gottingen,  1880.    (8vo.,  36  p.) 
Fraisse  (P.).    tTber  Ziihne  bei  Vogeln.  Verhandl.  physik.-med.  Ges.  WUrzburg,  v.  16, 

pp.  iii-ix. 
Jeffries  (J.  Amory).    On  the  number  of  primaries  in  Birds.    Bull.  Nutt.  Omithol. 

Club,  V.  6,  pp.  156-163. 
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Krnkenberg  (C.  Fr.  W.).    I>i©  Farbstoffo  der  Fedem.    2.  Mittheiluug.    Vergl.-phys. 

Stud.,  (2,)  I.  Abth.,  pp.  151-171. 
Meyer  (A.  B.).    Di©  Farbstoffe  der  Fedem  der  Edelpapageien  und  des  Konigspara- 

diesvogels.    Nacli  Untersuchangeii  vonf  C.  F.  W.  Krnkenberg.    Mittheil.  Omithol. 

Ver.  Wien,5.  Jahrg.,  pp.  83-85. 
Morse  (£dw.  S. ).    On  the  identity  of  the  ascending  process  of  the  Astragalus  in  Birds 

with  the  Intermedium.    Annivers.  Mem.  Boston  Boo.  Nat.  Hist.,  (10.  p.) 
Roller  (Carl).    Untersuchungen  iiber  die  BlUtterbildung  im  Hiihnerkeim.    Arch.  f. 

mikroskop.  Anat.,  v.  20,  pp.  174-211,  3  pi. 
Sedgwick  (Adam).    On  the  early  development  of  the  anterior  part  of  the  wolffian 

duct  and  body  in  the  Chick,  together  with  some  remarks  on  the  excretory  system 

of  vertebrata.    Quart.  Journ.  Microscop.  So.,  ▼.  21,  pp.  432-468,  1  pi. 

FAUNAS. 

Europe. 

Dresser  (Henry  E).  A  History  of  the  Birds  of  Europe,  including  all  the  species  in- 
habiting the  Western  Paltearctic  Region,  v.  8.  Conclusion  of  the  whole  work. 
London,  1881.    (4to.) 

A  List  of  European  Birds,  including  all  species  found  in  the  Western  Palsearctio 

Region.    The  nomenclature  carefully  revised.    London,  the  author,  1881.    (8vo.) 

Morris  (B.  R.).  British  Game  Birds  and  Wild  Fowls.  New  edit.,  with  60  col.  plates. 
London,  Groombridge,  1881.    (sp.  8vo.    45.) 

Robert  (Leo  Paul)-  and  W.  Marshall.  Gefiederte  Frennde.  Bilder  zur  Naturge- 
shichte  der  niltzlichen  Yogel  Mittel-Europas.  Nach  der  Natur  gemalt  von  Leo 
Paul  Robert.  Mit  beschreibendem  Text  von  W.  Marshall.  Ersto  Serio.  20  Taf. 
Leipzig,  Amold'sche  Buchandl.,  1881.    (Fol.  Jf.,  25.) 

North  America, 

N'ehrling  (H.)    Beitrag  zur  Omis  der  n5rdlichen  Illinois.    (Fortsetz.)    Journ.  f.  Or- 

nithol.    28.  Jahrg.,  pp  408-418;  29  Jahrg.,  pp.  196-203. 
Ridgway  (Robert).    A  Catalogue  of  the  Birds  of  North  America.    Proc.  U.  S.  Nat. 

Mus.,  V.  3,  pp.  163-246,  1880. 

Catalogue  of  the  Birds  of  Illinois.    Normal,  111.,  1881.    (8vo.,  208  p.) 

43teams  (Wiufrid  A.)  and  Elliott  Cones.    New  England  Bird  Life,  being  a  Manual  of 

New  England  Ornithology.    Revised  and  edited  from  the  manuscript  of  Winfrid 

A.  Stearns,  by  Dr.  Elliott  Coues.    Parti.    Oscines. — Boston:  Lee  and  Shepherd, 

1881.    (8vo.,  title,  324  p.     |2.50.) 

Weet  Indies. 

Cory  (Charles  B.).    List  of  the  Birds  of  Hayti,  taken  in  different  parts  of  the  island 

between  January  1  and  March  12,  1881.    Bull.  Nutt.  Omithol.  Club,  v.  6.,  pp. 

151-155. 

Asia, 

Oates  (Eug.  W.).    Ornithology  [of  British  Burma].    Brit.  Burma  Gazetteer,  v.  1,  pp. 

569-604.     (Nominal  list  of  776  sp). 
Sahradori  (Tommaso).    Ornitologia  della  Papuasia  e  delle  Molucche.    P.  ? ,   Torino, 

1880.    (4  to,  540  p.) 

Ornitologia  della  Papuasia  e  delle  Molucche.    P.  2.  Torino,  1881.    (4to.  xvi., 

705  p.    Frcs.,  50) . 

AfrUMf  etc. 

Bocage  (J.  V.  Barboza  du).  Aves  das  possess6es  Portuguezas  d^ Africa  Occidental. 
18.  lista.  Jom.  Sc.  Math.,  Phys.,  o  Nat.  Acad.  Lisb,  No.  26,  pp.  100-102;  19.  list^, 
No.  28,  pp.  219-246.    (8.  auch  vertebrata,  18,  17,  sp. ;  19,  93,  sp. ;  1  n.  sp.) 

Cowan  (W.  Deans).  List  of  Madagascar  Birds.    Antananarivo,  1881.    (8vo.) 
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Hartlaub  (0. ).  Beitrag  znr  Omithologie  der  Sstliohfiquatorialen  Gebiete  A&ioa's. 
Abhandl.  natarwiss.  Yer.  Bremen,  y.  7,  pp.  83-128. 

Polynesia, 

Finsch  (G.).  On  the  birds  collected  in  Tongatabn,  the  F^i  Islands,  Api  (New  He- 
brides), and  Tahiti.  Reports  Scient.  Results  Challenger,  Zool.,  y.  2.  Birds,  pp. 
34-68. 

EXTINCT  BIR1>S. 

Marsh  (O.  C. ).  Discov  ery  of  a  fossil  bird  in  the  Jarassic  of  Wyoming  (Laopteryz  pris- 
cas  n.  g.  et  sp.).    Amer.  Jonm.  Sc,  (3,)  v.  21,  pp.  341-342. 

SPECIAL  GROUPS. 

BaHUB. 

Douglas  (A.)*  Ostrich  Farming  in  Sonth  Africa :  being  an  account  of  its  origin  and 
rise,  how  to  set  about  it,  etc.    London,  Cassell,  1881.    (8yo.  258  p.,  6  s.) 

Forbes  (W.  A.).  On  the  Conformation  of  the  Thoracic  End  of  the  Trachea  in  the 
"  Ratite"  Birds.    Proc.  Zool.  Soc.  London,  1881,  pp.  778-788. 

CarinatcB  Steganopodea, 

£  wart  (J.  C. ).  On  the  nostrils  of  the  Cormorant  (Phalacrocoraz  oarbo).  Joum.  Linn. 
Soc,  Zool.,  V.  15,  p.  455-456.  . 

CarinaUjf  Pygopodes, 

Dybowski  (Bened.).  Beobachtungen  Uber  Mormonidse.  YorlSufige  Mittheilung. 
Sitzungsber.  Dorpat.  Naturf.  Ges.,  1881,  p.  159-175. 

CarinatcB  Orallatores, 

Forbes  ( W.  A.}.  Notes  on  the  Anatomy  and  Systematic  Position  of  the  Jacaniis  (Par- 
ridse).    Proc.  Zool.  Soc.  London,  1881,  p.  639-647. 

CarinatcB  raptores. 

Shufeldt  (R.  W.)  On  the  Ossicle  of  the  Antibrachium  as  found  in  some  of  the  North 
American  Falconidce.    Bull.  Nutt.  Oruithol.  Club,  v.  6,  p.  197-203. 

.    Osteology  of  Speotyto  cunicnlaria  var.  hypogsea.    Bull.  U.  S.  Geol.  and  Geogr. 

Surv.  Terr.,  v.  6,  pp.  87-117,  3  pi. 

Cones  (Elliott).  Probable  occurrence  of  Sarcorhamphus  papa  in  Arizona.  Bull.  Nutt. 
Orthithol.  Club,  v.  6,  p.  248. 

.    The  Claw  on  the  Lidex  Digit  of  the  Cathartida).    Am.  Naturalist,  v.  15,  pp. 

906-908. 

CarinatcB  gallincB, 

Oustalet  (E.).  Monographic  des  Oiseauz  de  la  Famille  des  M^gapodiid^  2  p., 
Ann.  Sc.  Nat.,  (6,)  Zool.,  1. 10,  art.  5,  and  t.  11,  art.  2. 

Tegetmeier  (W.  B.).  Pheasants:  Their  Natural  History  and  Practical  Management. 
2  edit.,  illustr.  with  full  page  engravings,  drawn  from  life  by  T.  W.  Wood.  Lon- 
don: H.  Cox,  1881.  (fol.  —  15,  8h,) 

CarinatcB  ColumhcB, 

Lyell  (J.  C.\  Fancy  Pigeons:  containing  full  directions  for  their  breeding  and 
management,  with  descriptions  of  every  known  variety  and  all  other  information 
of  interest  or  use  to  Pigeon  Fanciers.  London,  Bazaar  Office,  1881.  (8  vo.,  230 
pp.«— 7f.  6d.) 
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Brann  (M.)'    Die  Entwickelnng  des  Wellenpapageis    (Melopittaons  nndolatus  Sh.) 

II.  Theil.  Arbeiten.  Zool.-Zoot.  Institut  Wttrzbui  |:,  v.  5,  pp.  205-341,  5  pi. 
Potts  (H.  H.).    On  the  habits  of  the  Eea  or  Mountain  Parrot  of  New  Zealand  (Nestor 

notabilis).    The  Zoologist,  y.  5,  pp.  290-301. 
Reichenov  (Ant. ).    CoDspectns  Psittacomm.    Systematische  'Obersicht  aller  bekann- 

ten  Papageienarten.     Jonr.  for  Omithol.    Cabanis,  28.    Jahrg.,  pp.  225-289. 
Reichenow  (Anton).    Conspectus  Psittacomm.    Systematische  tibersicht  aller  be- 

kannten  Papageienarten.    Journ.  f.  Omithol.,  29.  Jahrg.,  pp.  1-49;  pp.  113-177. 
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Eudes-Deslongchamps  (Engene.)  Catalogue  descriptif  des  Trochilid^s  on  oiseanx- 
monches  ai^ourd'hoi  connns.  Revue  d'apr^  les  exemplaires  du  mus^e  de  Caen. 
I.  Faso,    Paris,  Savy,  1881.     (8  vo.,  493  pp.,  5  pi.  Frcs.  15.) 

CarinatcB  zygodactyly 

Sclater  (Ph.  L.).    On  the  Generic  Divisions  of  the  Qucconidse,  together  with  the 

description  of  a  new  species  of  the  Genus  Nonnula.    Proc.  Zool.  Soc.  London, 

1881,  pp.  775-578. 

CarinatCB  passeres, 

Braudner  (Otto).  Der  Harzer  Eanarien-Vogel.  Zweite  Vollstandig  umgearbeitete 
Auflage  der  gekronten  Preisschrift.  Der  Gesang  des  Harzer  HohlroUer.  I.  Th. 
Gesangeskunde.  II.  Th.  Zucht  and  Pflege.  Stettin,  O.  Braudner,  1881.  (8°,  1, 
.M.,  2—,  II,  M.  1,  50.) 

Brewster  (Will.).  On  the  Relationship  of  Helminthophagaleucobronchialis Brewster, 
and  Helminthophaga  Lawrence!  Herri  ok ;  with  some  conjectures  respecting  cer- 
tain other  North  American  Birds.    Bull.  Nutt.  Ornithol.  Club,  v.  6,  pp.  218-225. 

Brewster  (Will.).  Carnivorous  propensities  of  the  Crow  Blackbird  (Quisqualus 
purpnreus  SBueus.    Bull.  Nutt.  Omithol.  Club,  v.  6,  pp.  180-181. 

Forbes  (W.  A.).  Contributions  to  the  Anatomy  of  Passerine  Birds.  Part  IV.  On 
some  points  in  the  Anatomy  of  the  Genus  Conopophaga  and  its  Systematic 
Position.    Proc.  ZooL  Soc.  London,  1881,  pp.  435-438. 

Shufeldt  (R,  W.).  Osteology  of  Eremophila  alpeatris.  Bull.  U.  S.  Geolog.  Geogr.  Surv. 
Terr.,  v.  6,  pp.  119-147, 1  pi. 

The  coloring  matter  of  feathers. 

The  coloring  matter  of  feathers  has  been  subjected  to  an  elaborate 
examination  by  Dr.  C.  W.  Krukenberg,  both  by  chemical  and  spectro- 
scopic analyses,  and  three  different  substances  have  been  found  in  the 
red  and  yellow  feathers  of  birds,  to  which  have  been  given  the  names 
Turacin^  Zoonerythrin^  and  2k>ofuloin. 

Tnracin  has  only  been  detected  in  the  feathers  of  the  Plantain-eaters 
or  Musophagidse,  and  more  especially  in  their  red  feathers.  It  ^^  gives 
two  different  absorption-spectra,  a<;cording  to  whether  it  is  in  solution 
or  not — a  very  unusual  circumstance  with  organic  pigments.  A  solu- 
tion-spectrum has  two  absorption-bands,  nearly  coinciding  in  position 
with  those  of  oxyhiemoglobin,  from  which,  however,  Turacin  differs 
greatly  im  chemical  composition,  containing,  as  is  well  known,  copper 
in  abundance.'' 

Zoonerythrin  "  gives  a  continuous  spectrum.'' 


ZOOLOGY.  485 

Zoofaloin  affords  a  spectrum  ^^  with  two  absorption-bands  which  how- 
ever are  not  those  of  Turacin.'^ 

The  attempts  made  ^^to  extract  blue,  violet,  and  green  pigments 
from  feathers  so  colored  have  as  yet  been  unsuccessf al ;  and  these 
colors  may  therefore  dex)end  upon  optical,  and  not  chemical,  causes." 
(Ibis,  (4,)  V.  602-603.) 

Number  of  A^merican  birds.* 

In  1859  was  published  a  catalogue  of  the  known  l^orth  American  birds 
north  of  Mexico,  prepared  by  Professor  S.  F.  Baird,  which  for  many 
years  afterward  was  the  standard  authority  for  the  nomenclature  and 
arrangement  of  the  species.  But  the  numerous  additions  that  have 
been  made  from  time  to  time,  as  well  as  the  investigations  upon  the  af- 
finities of  the  forms,  have  necessitated  a  new  arrangement.  In  1873  a 
check  list  of  the  species  was  published  by  Dr.  Elliott  Goues,  which  incor- 
porated the  forms  up  to  that  time  added  to  the  fauna.  Discovery  still 
progressed,  however,  and  during  the  past  year  a  new  catalogue  of  all 
the  species  was  prepared  by  Mr.  Eobert  Bidgway,  and  has  been  issued 
by  the  Smithsonian  Institution,  as  a  ^<  Bulletin  of  the  Fnited  States  l^a- 
tional  Museum,"  and  a  comparison  of  it  with  that  of  1858  is  instructive 
tn  its  illustration  of  the  tendencies  of  ornithologists  at  the  two  periods. 
The  catalogue  of  1859  bears  the  impress  of  the  influence  of  Professor 
Agassiz  and  Bonaparte  in  the  excessive  differentiation  of  species.  Since 
that  period  the  comparison  of  birds  obtained  fix>m  the  various  portions  of 
our  wide  domain  has  shown  that  nominal  species  concerning  which  there 
existed  no  doubt  in  the  early  period  are  connected  by  intermediate  forms 
obtained  from  intervening  stations,  and  consequently  a  number  of 
old  sx)ecies  have  been  associated  together  as  mere  varieties  or  '<  sub- 
species" of  more  comprehensive  species.  On  the  other  hand,  the  same 
system  of  comparison  has  compelled  ornithologists  to  recognize  the  fre- 
quent existence  of  such  differences  between  forms  found  at  widely  re- 
mote regions  as  to  warrant  the  introduction  of  the  category  of  '^sub- 
species "  or  varieties  which  have  received  trinomial  names.  Thus  we 
have  many  old  species  now  combined  together  as  forms  of  others  but  with 
varietal  differentiations;  in  other  words,  the  fact  that  while  most  of  the 
individuals  are  separated  into  two  or  more  types  of  differentiation  as 
distinct  forms  is  indicated  by  their  recognition  as  varieties,  nevertheless 
intervening  forms  occur  which  forbid  their  rank  as  fully  developed 
species. 

Comparing  the  catalogues  of  1859  and  1881,  the  number  of  avowed 
species  in  the  former  is  738,  and  in  the  latter  764,  but  the  actual  num- 
ber of  names,  that  is,  forms  more  or  less  distinct,  including  species  and 
subspecies,  was  in  the  catalogue  of  1859  764,  but  in  1881  924  are  rec- 

*  Ridgway  (Robert).  Nomenclatnre  of  North  American  Birds,  chiefly  contained  in 
the  United  States  National  Mnseum.  Washington.  GoTernment  Printing-Office,  1881. 
(BuUetin  of  the  United  States  National  Mnseum,  No.  21.) 
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ognized.  While  we  have  thus  an  increase  of  nominal  species  by 
only  26,  the  number  of  forms — species  or  subspecies — is  164  more  than 
were  kuown  in  1859.  But  from  the  catalogue  of  1859  42  names  have 
been  eliminated  as  synonymous  with  others,  and  20  a«  extra-limital, 
while  there  are  given  as  new  species  in  the  catalogueof  1881  127  spe- 
cies, and  in  addition  thereto  89  subspecies,  or  a  total  of  226.  395  of 
the  names  of  the  1859  catalogue  are  retained  in  nearly  or  quite  the 
original  form  in  the  new  catalogue ;  89  names  are  changed,  and  100 
forms  appear  under  different  genera  or  subgenera,  while  61  of  the  species 
of  the  old  catalogue  are  degraded  to  the  rank  of  races  in  the  new.  The 
appendix  of  the  new  catalogue  is  especially  valuable  on  account  of  the 
detailed  information  regarding  changes  that  have  been  made.  In  this 
appendix,  under  different  categories,  are  enumerated : 

A.  "  Species  eliminated  from  the  catalogue  of  1859."  (Syns.  42  +  Ex- 
tralimital  20=62.) 

B.  ''  Species  and  races  described  or  added  to  the  North  American 
fauna  since  1859.''    (Sp.  127  +  S.  sp.  99  =  226.) 

C.  ^^List  of  genera  which  have  been  added  to  the  fauna  since  1859, 
under  which  are  names  that  have  been  changed  since  that  time.''  (26 
n.  g.  +  108  changes  =  134.) 

D.  "  Species  included  in  the  category  which  have  not  yet,  according 
to  the  records,  been  actually  taken  withiu  the  prescribed  limits."     (41.) 

E.  "Species  (chiefly  palaearctic)  which  occur  only  as  stragglers  or 
visitants  in  Eastern  North  America,  or  which  occur  regularly  only  in 
Greenland  and  adjacent  portions  of  the  continent."    (39.) 

F.  "Palaearctic  and  oceanic  species  occurring  only  in  Alaska  and  other 
parts  of  the  Pacific  coast."    (24.) 

6.  "  Palsearctic  species  occurring  both  in  Greeuland  and  Alaska,  but 
not  recorded  from  any  intermediate  point  of  North  America."    (4.) 

H.  "  Tropical  American  species  occurring  only  in  southern  portions 
of  the  United  States." 

I.  "  Supposed  valid  species,  described  by  Audubon  and  Wilson,  which 
have  not  been  since  met  with,  and  of  which  no  specimens  are  known  to 
exist  in  collections."    (4.) 

J.  "  List  of  untenable  species  and  races  of  North  American  birds  de- 
scribed since  1858."    (35.) 

K.  **  List  of  exotic  species  which  have  been  attributed  to  North  Amer- 
ica by  various  authors,  but  apparently  without  sufl&cient  evidence  of 
their  occurrence."    (47.) 

L.  "  Partial  list  of  foreign  birds  which  have  been  introduced  to  the 
United  States,  and  those  which  have  been  captured  after  escape  from 
confinement."    (4  -f  10  =  14.) 

It  may  be  added  that  the  S])ecies  which  have  been  introduced  with  a 
view  to  their  naturalization,  and  have  been  actually  naturalized,  are  four 
in  number,  viz : 

(1.)  Passer  domesticusj  the  too  common  European  house  sparrow. 
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(2.)  Passer  montanuSy  the  European  tree  sparrcw. 
(3.)  Alauda  arvensis,  the  sky  lark  of  Europe ;  and 
(4.)  Coturnix  communis^  the  European  quail. 

Birds  added  to  the  American  fauna  in  1881. 

Aestrelata  gularis  (Peale).  Brewster:  Critical  notes  on  a  Petrel  new 
to  North  America.  Bull.  Nutt.  Orn.  Cluh,  1881,  p.  91.  From  Mount 
Morris,  Livingston  County,  New  York, 

Pufflnus  Icuhlii  borealis.  Cory.  Description  of  a  new  species  of  the  fam- 
ily ProcellaridsB.  B.  N.  0.  0.,  1881,  p.  84.  From  Chatham  Island,  Cape 
Cod,  Massachusetts. 

Fuligula  rufina^  Steph.  Ridgway :  On  a  duck  new  to  the  North  Amer- 
ican fauna.  Proc.  U.  8.  Nat.  Mus.^  Apr.^  1881,  p.  22-24.  From  ''Fulton 
Market,  New  York  City.^ 

Fulicaatraj  Linn.    Kidgw.,  1.  c.    From  Greenland. 

Eury  norhynchuspyqwmus  (Linn.)  liidgw.  Catal.,  1881.  Bull.  U.  8.  N. 
M.J  No.  21,  p.  85.    From  Arctic  coast  of  Alaska. 

Callipepla  squamata  pallida.  Id.ibid.y  p.  72.  From  Eio  San  Pedro, 
Arizona. 

Buteo  hrachyurusy  Vieitt.  Ridgway :  On  a  tropical  American  hawk 
to  be  added  to  the  North  American  fauna.  B.  N.  O..C.y  1881,  p.  207. 
From  Palatka,  East  Florida. 

Buteo  faliginosusy  Sclater,  Ridgw.,  1.  c,  p.  212.  From  Oyster  Bay, 
Florida.     ("  Melanistic  phase  of  B.  hrachyurus  t") 

Antrostomus  vociferus  arizonw.  Brewster :  Notes  on  some  birds  from 
Arizona  and  New  Mexico,  with  a  description  of  a  supposed  new  Whip- 
poor-will.    B.  N.  0.  C.  1881,  p.  69.  From  Chiracahua  Mountains,  Arizona. 

Myiarchus  Cooperi  (Kaup.).  Brewster:  Additions  to  the  avifauna 
of  the  United  States.  B.  N.  0.  C,  1881,  p.  252.  From  Camp  Lowell, 
Southern  Arizona. 

Polioptila  calif omica.  Brewster :  On  the  affinities  of  certain  Poliop- 
tilee,  with  a  description  of  a  new  species.  B.  N.  0.  C,  1881,  p.  103. 
From  Riverside,  San  Bernardino  Co.,  California= *'  29.  P.  melanura  Lawr." 
Ridw.  catalog.,  1880,  Pr.  U.  S.  N,  M.,  1880,  p.  lt>8.     (Nee  Lawr.), 

The  following  species,  included  in  Mr.  Ridgway's  list  1881,  for  the  first 
time  definitely  ascertained  to  have  been  taken  within  the  limits  of 
United  States : 

Parus  meridianalisj  Sel.  Brewster,  1.  c.  From  Chiracahua  Mount- 
ains, Southern  Arizona. 

Myiarchus  Laicrencei  (Gir.).  Brewster,  1.  c.  From  Santa  Rita  Mount- 
ains, Southern  Arizona. 

Characteristics  of  the  Archasopterygidas. 

Prof.  O.  C.  Marsh  embraced  the  opportunity,  during  a  visit  to  Europe 
in  1881,  of  examining  the  remains  of  the  remarkable  Jurassic  Archceop- 
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Uryx  hitberto  discovered — tke  feather  which  onginally  served  as  the 
basis  for  the  name,  and  two  carcasses.  His  examination  resulted  in  the 
discovery  of  "  several  characters  of  importance  not  previously  deter- 
mined," viz  :  (1)  "the  presence  of  true  teeth  in  position  in  the  skull; " 
(2)  "vertebr®  biconcave *;"  (3)  "a  well  ossified  broad  sternum;'^  (4) 
'* three  digits  only  in  the  manus;''  (5)  "pelvic  bones  separate;"  (6) 
"  the  distal  end  of  fibula  in  front  of  tibia;"  and  (7)  "  metatarsals  sepa- 
rate, or  in^ perfectly  united."  These  characteristics  indicate,  in  the  opinion 
ofProfessorMarsh,  that  we  have  in  Arcliasopteryx  ^^  i\i%  most  reptilian 
of  birds."  The  brain  cast,  "although  comparatively  small,  was  like 
that  of  a  bird,  and  not  that  of  a  Dinosaurian  reptile. 

Apropos  of  its  relations.  Professor  Marsh  found  that  the  extremities 
of  the  Dinosaurian  reptile,  Co7^|)«o^natAti«,  evinced  "a  striking  similar- 
ity "  to  those  of  Archceopteryx.  "  The  three-clawed  digits  of  the  manus 
correspond  closely  with  those  of  that  genus,  although  the  bones  are  of 
different  proportions.  The  hind  feet  also  have  the  same  structure  in 
both.  The  vertebrae  however  and  the  pelvic  bones  of  Compaognathug 
differ  materially  from  those  of  Archceopteryxy  and  the  two  forms  are  in 
reality  widely  separated."  Professor  Marsh  adds  that  "the  nearest  ap- 
proach to  birds  now  known  would  seem  to  b^  in  the  very  small  Dino- 
saurs from  the  American  Jurassic.  In  some  of  these  the  separate  bones 
of  the  skeleton  cannot  be  distinguished  with  certainty  from  those  of 
Jurassic  birds,  if  the  skull  is  wanting,  and  even  in  this  part  the  resem- 
blance Ls  striking."    (A.  J.  S.  (3),  XXI,  337^40.) 

An  American  Jureissic  bird. 

Although  the  famous  Archaeopteryx  lithographums  testified  many 
years  ago  to  the  existence  of  birds  in  the  Jurassic  period  in  Europe, 
no  remains  of  the  class  had  been  found  in  America  older  than  Cre- 
taceous. But  Professor  Marsh's  search  for  more  ancient  forms  has  been 
lately  rewarded  "  by  the  discovery  of  various  remains,  some  of  which 
are  sufficiently  characteristic  for  determination."  The  posterior  part 
of  a  skull  exhibited  characters  which  have  served  as  the  basis  of  the 
"  Laopteryx  priscus^  gen.  et  sp.  nov."  The  size  indicated  "  a  bird  rather 
smaller  than  a  Blue  Heron."  In  its  main  features, "  it  resembles  the  skull 
of  the  Eatitae  more  than  that  of  any  existing  birds."  In  the  "  matrix 
attached  tc»  this  skull  a  single  tooth  was  found,  which  most  resembles 
the  teeth  of  birds,  especially  those  of  Ichtlkyornis.  It  is  probable  that 
Laopteryx  possessed  teeth,  and  also  biconcave  vetebrse."  The  skull  de- 
scribed "  and  others  apparently  of  the  same  species,  were  found  in  the 
upper  Jurassic  of  Wyoming  Territory  in  the  horizon  of  the  Atlanto- 
saurus  beds."  The  discovery  thus  signalized  is  one  of  great  interest  on 
account  of  its  establishing  practically  (what  was  of  course  theoretically 
certain)  the  existence  of  birds  in  the  Jurassic  period,  and  as  a  presage 
of  future  discovery.  The  specimen  found  was  not  however  sufficient 
to  enable  Professor  Marsh  to  give  a  diagonsis  which  does  more  than 
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prove  that  the  form  indicated  was  a  generalized  bird.  For  a  knowledge 
of  its  peculiar  characteristics  and  affinities  we  must  await  the  ex- 
humation of  other  specimens    (A.  J.  S.  (3),  xxi,  341-342). 

Shedding  of  the  gizzard  lining  by  birds. 

It  has  for  some  years  (since  18G9)  been  known  that  the  horn-bills 
(Bucerotids)  shed  the  epithelial  lining  of  the  gizzard,  but  it  is  only 
lately  that  the  same  peculiarity  has  been  observed  in  very  different 
birds.  Mr.  A.  D.  Bartlett,  the  superintendent  of  the  Gardens  of  the 
Zoological  Society,  ascertained  that  a  darter  {Plotus  anhinga)  had 
"  thrown  up  the  lining  of  its  stomach  on  three  or  four  occasions,^  during 
the  latter  half  of  1880.  A  casting  was  examined  by  Mr.  W.  A.  Forbes, 
the  prosector  to  the  societj'^,  and  was  found  to  be  "  undoubtedly  the 
shed  'epithelial'  coat  of  the  gizzard,^  and  on  microscopical  examina- 
tion proved  to  be  "  quite  identical  in  structure  with  that  of  the  unshed 
epithelium  of  the  stomach."  Mr.  Bartlett  thinks  that  a  similar  habit 
will  be  found  to  occur  in  other  birds,  and  suggests  that  the  cormorants 
especially  may  manifest  it.    (P.  Z.  S.,  1881,  247-248.) 

A  claw  on  index  digits  of  the  turkey  vultures. 

Dr.  Shufeldt  has  called  special  attention  to  the  development  of  a 
large  claw  on  the  index  digit  of  the  turkey  vulture  and  related  forms 
of  the  Gathartidae.  In  a  young  California  vulture  or  condor  {Pseudo- 
gryphus  californianus)  the  claw  was  over  a  centimeter  long.  "  It  can 
be  immediately  brought  into  view  and  examined  by  simply  parting  the 
feathers  that  overlie  the  region  of  the  first  finger,  whereupon  it  will 
be  found  to  be  a  strong  curved  claw — convex  anteriorly,  sharp,  slightly 
grooved  from  above  downward  on  its  posterior  aspect,  covered  by  the 
same  kind  of  homy  integument,  or  thecae,  that  shields  the  bony  claws  of 
the  feet,  and  movable."  When  the  horny  sheath  is  removed,  "it  leaves 
an  osseous  claw,  such  as  we  find  in  the  distal  or  ungual  points  of  the  feet ; 
this  has  a  trauverse  facet  at  its  base,  that  articulates  with  a  similarly 
placed  surface  at  the  extremity  of  the  index  digit,  rather  toward  its 
outer  side."  Numerous  Old  World  vultures  and  other  FalconidsB  were 
re-examined  with  reference  to  the  question,  and  no  corresponding  claw 
was  found  in  any  species.  It  was  consequently  suggested  that  its  devel- 
opment in  GathartidsB  may  be  looked  upon  as  a  family  characteristic. 
The  claw  has  however  been  since  found  in  true  FalconidsB. 

Woodpeckers  and  moth  cocoons.* 

Premising  that  one  of  the  most  interesting,  as  well  as  dif&cult  prob- 
lems in  entomology  is  the  relation  which  the  cocoon  sustains  to  the 
pupa,  and  the  various  ways  in  which  the  cocoon  offers  protection  to  the 
pupa,  or  fiiture  imago,  lilr.  Webster  has  regarded  the  attack  of  the 

*  Cecropia  cocoons  punctured  by  the  hairy  Woodpecker.  By  F.  M.  Webater.  Am. 
Kftt.,v.  15,  pp.  841,242. 
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hairy  woodpecker  on  the  cocoon  of  the  large  cecropia  moth  ;  in  opposi- 
tion to  the  belief  that  the  cocoons  offer  protection  against  other  natural 
destructive  agencies,  such  as  mice  and  birds,  it  is  remarked  that  ^^  there 
is  at  least  one  bird,  the  hairy  woodpecker  (Picus  villosus  Linn.),  from 
whose  attack  the  staunch  cocoon  of  the  cecropia  offers  no  protection 
whatever.''  Indeed,  although,  so  far  as  Mr.  Webster  was  able  to  ob- 
serve, birds  do  not  attack  these  cocoons  at  all  until  winter ;  they  then 
seem  to  make  it  a  regular  source  of  subsistence,  and  where  the  wood- 
pecker abounds  the  cocoons  are  rarely  left  uninjured.  We  need  only 
remark,  in  this  connection,  that  while  the  observations  of  Mr.  Webster 
may  be  quite  correct,  his  inference  is  scarely  justifiable,  at  least  to  the 
extent  he  would  seem  to  push  it.  What  dangers  the  cocoon  may  escape 
because  of  its  envelopment  are  unknown,  but,  doubtless,  more  than  offset 
those  noticed  by  Mr.  Webster. 

MAMMALS. 

GENERAL. 

Allen  (Harrison).  On  the  Temporal  and  Masseter  Muscles  of  Mammals.  Proc.  Acad. 
Nat.  Sc.  Phila,  1880,  pp.  38&-396. 

Balfour  (F.  M. ).  On  the  Evolution  of  the  Placenta,  and  on  the  possibility  of  employ- 
ing the  characters  of  the  Placenta  in  the  Classification  of  the  Mammalia.  Proc. 
Zool.  Soc.  London,  1881,  pp.  210-212. 

Cope  (£^.  D.).  On  the  Effect  of  Impacts  and  Strains  on  the  Feet  of  Mammalia.  Am. 
Nat.,v.  15,  pp.  542-^8. 

Ficatier  (Jac.  Frc.  Adr.).  £tade  anatomique  dcs  glandes  sudoripares.  Aoxerre, 
Gallot,  1881.    (4to,  85  p.,  3  pi.) 

Focilion  (A.)  Esquisses  des  Animaux  Mammif^res  les  plus  remarquables.  Tours, 
1881.    (8vo,  212p.) 

Hensel(Reinhold).  Craniologische  Studien.  MitSTai.  Nova  Acta  Ac.  Caes.  Leop. 
Carol.,  V.  42,  pp.  127-195. 

Haxley  (Thomas  Henry).  On  the  application  of  the  Laws  of  Evolution  to  the  ar- 
rangement of  the  Vertebrata,  and  more  particularly  of  the  Mammalia.  Proc. 
Zool.  Soc.  London,  1880,  pp.  649-662. 

Lucae  (Joh.  Chstn.  Gst.).  Znr  Statik  und  MechanikderQaadrupeden  (Fells  and  Le- 
mur).   Frankfurt  a.  M.,  1881.    (4to.,  24  p.,  2  Taf.) 

Martin  (H.  Newell).  A  new  method  of  studying  the  Mammalian  Heart.  Studies 
Biolog.  Laborat.  Johns  Hopk.  Univ.,  v.  2,  p.  119-130,  1  pi. 

Meyer  (E.)  Spermatogenese  bei  den  Saugethiereu.  M^m.  Acad.  Imp.  Sc.  St.  P^terbg., 
(7,)  t.  27,  no.  14.     (15  pp.,  2  pi.— M.  1  30.) 

Paladiuo  (Giov.).  Delia  caducity  del  parenchima  ovarico  e  del  rinnovamento  totale 
della  stesso  merc^  ripetizione  del  processo  dlprimordiale  produzione.  Con.  2  tav. 
Napoli,  Detken,  1881.   (8vo.,  73  pp.) 

Talma  (S.).  Beitrag  zur  Histogenese  der  weiblichen  Brustdriise.    Arch.  f.  mikroskop. 

Anat.,  V.  20,  pp.  145-159. 

Fo8Bil  mammaU. 

Grewingk  (Const.).  t!bersicht  der  bisber  bekannten  Reste  altquartSUrer  und  ausgefitor- 
bener  neuqnartiirer  Saugethieri  Liv,  Est— und  Kurlands.  Sitzungsber.  Naturforsoh. 
Ges.  Dorpat,  v.  5,  pp.  332-336. 

B^roUe  (Louis).  Etude  sur  les  Mammif^res  fossiles  des  depots  pampeens  de  la  Plata, 
d^apr^s  les  collections  du  musde  de  Buenos  Ayres,  presentee  h  TAcademie  des  Sci- 
ences, etc.,  de  Lyon  le  20  Juill.  1880.  Mem.  Acad.  SciejLC,  etc.,  de  Lyon,  v.  34. 
Classe  d.  Sc. 
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Boger  (O^ito.).  Liste  der  bisjetzt  bekannten  foesilen  Sl&ngethiere.  (Fortsetzong.) 
Correspond.  Bl.  Zool.  min.  Yer.  Regensbg.^SS  Jahrg.,1881y  viz:  No.  3, pp.  27-34; 
No.  4,  pp.  52-64;  No.  35,  pp.  414.  No.  8,  pp.  117-l2b.  (8.  Z.  A,— Fortsetz.  ibid., 
1879.    No.  10. 

SPECIAL  GROUPS. 

Monotremes, 

Pritohard  (Urb.).    Cochlea  of  the  Monotremata.    Philos.  Trans.  Royal  Soc.  London, 

V.  172,  pp.  267-282,  1  pi. 

Marsupials. 

Cope  (£.  D.y.    Eocene  Plagiaolacides  (Ptilodns  medisDYos,  n.  g.  et  sp.).    Amer.  Nat. 

V.  15,  pp.  921-922. 

Edentates, 

Schmidt  (Max).    Der  Amei8enfires8er(Myrmecophaga  Jabata.)     Zoolog.  Garten,  1881, 

pp.  225-230. 

Sorby  ( H.  C. ).    On  the  Green  Colonr  of  the  Hair  of  Sloths.    Joum.  Linn.  Soc.  London, 

Zool,,  V.  15,  pp.  337-341. 

Chiropters, 

Dobson  (G.  E.).    On  the  Sthictore  of  the  Pharynx,  Larynx  and  Hyoid  Bones  in  the 

Epomophori ;  with  remarks  on  its  relation  to  the  habits  of  these  animals.    Proc. 

Zool.  Soc,  London,  1881,  pp.  685-G93. 
Robin  (H.  A.).   Sur  Tdpoqne  de  Taccoaplement  des  Chauves-Souris.    Ball.  Soc.  Philo- 

mat.  de  Paris,  1881. 
.    Snr  la  morphologic  des  envelpppes  foetales  des  Chiropt^res.   'Compt.  rend. 

Ac.  Sc.  Paris,  t.  92,  pp.  1354-1357. 

Bodents. 

Gayot  (Eng.).    Lapins,  li^vres  et  l^porides.  2.  ^dit.  Paiis,  libr.  agricole  de  la  Maison 

rostique,  1881.    (8vo,  216  pp.,  avec  15  grav.    Frc.  1,  25.) 
Gill  (L.  U.).    Book  of  the  Rabbit;  giving  the  history,  variations,  uses,  points,  selec- 
tion, and  other  information  bearing  on  the  subject  of  fancy  rabbits.    London, 

Bazaar  Office,  1881.    (8vo,  448  pp.    128,    6d.) 
Klein  (£.).    The  Organ  of  Jacobson  in  the  Rabbit.    Quart.  Journ.  Microscop.  Sc,  y. 

21,  pp.  549-570,  2  pi. 
.    A  further  contribution  to  the  Minute  Anatomy  of  the  organ  of  Jacobson  in 

the  guinea-pig.    Quart.  Joum.  Microsc.  Sc,  v.  21,  pp.  219-230,  2  pi. 
Parker  (W.  E.).    Note  on  some  Points  in  the  Anatomy  of  the  Coecnm  in  the  Rabbit 

(Lepus  cuniculus)  and  the  Hare  (Lepus  timidus).    Proc.  Zool.  Soc.  Loudon,  1881, 

pp.  624-626,  1  pi. 
Valentin  (G.).  Beitrlige  zur  Kenntnis  des  Winterschlafs  der  Murmelthiere.    26  Ab- 

theil.    Moleschott,  Untersuch  zur  Naturlehre  d.  Mensch.,  y.  12,  pp.  466-472. 

Creodants. 

Cope  (E.  D.).    Notes  on  Creodonta.    Amer.  Nat.,  v.  15,  pp.  1018-1020. 

.    On  the  genera  of  Creodonta.    Proc.  Amer.  Philos.  Soc,  y.  19,  pp.  76-82. 

* 

Dinooeratea, 

Osbom  (Henry  F. ).  A  Memoir  on  the  Loxolophodon  and  Uintatherium.  Accompanied 
by  a  stratigraphical  report  on  the  Bridger  beds  in  the  Washakie  Basin.  Pub- 
lished by  the  Museum  of  Geology  and  Archaeology  of  the  College  of  New  Jersey, 

188L    (4to,  54  pp.) 

Toxodonts, 

Cope  (E.  D.).  Note  on  the  Structure  of  the  Posterior  Foot  of  Toxodon.  Proc.  Amer. 
Phil.  Soc,  Y.  19,  pr.  102-403;  Ann.  Mag.  Nat.  Hist.  (5),  y.  8,  pp.  889-390. 
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ProboaddeaHS. 

Camerano  (Lor.)'  Bin  Boitrag  ztu  Anatomie  des  Loxodon  t&ioannB.    ZooL  Anz.,  4. 

Jahrg.,  p.  481-483. 
Watson  (Morrison).  On  the  anatomy  of  the  female  organs  of  the  Proboscidea,    Trans. 
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Development  of  the  ear-ossicles. 

As  is  geDerall J  known,  the  principal  auditory  ossicles  of  mammals  are 
represented  by  external  bones  in  the  inferior  vertebrates,  but  it  seems 
to  be  yet  a  question  what  are  the  exact  equivalents  in  several  cases.  The 
English  anatomists — ^notably  Huxley  and  Parker — ^have  latterly  main- 
tained that  (1)  the  maUeus  is  developed  from  the  first  branchial  arch  in 
connection  with  Meckel's  cartilage,  while  (2)  the  stapes  and  incus  are  de- 
rived from  the  second  or  hyoidean  arch.  This  view  has  now  been  called 
into  question  by  Prof.  W.  Salensky.  ,  That  embryologist  instituted  re- 
searches on  the  development  of  the  ossicles  in  embryonic  lambs  and  pigs 
ranging  from  1.5  centimeters  long  upward,  and  derived  the  following 
conclusions : 

A  1.  ^^  The  proximal  segment,  at  an  early  period  separated  from  the 
cartilage  of  the  first  visceral  arch,  becomes  the  rudimentary  incus.  (The 
second  visceral,  Reichert's  cartilage,  here  plays  no  part.)'' 

A  2.  <<  The  distal  moiety  of  the  same  cartilage  gives  rise  to  Meckel's 
cartilage  («.  str,)^  together  with  the  rudiment  of  the  malleus.^ 

B  1.  "  The  stapes  is  formed  independently  of  the  other  auditory  os- 
sicles." 

B  2.  ^^  It  begins  as  an  accumulation  of  cells  around  the  mandibular 
artery." 

B  3.  "  From  its  first  appearance  the  stapes  is  a  perforate  and  not  a 
solid  plate,  though  wrongly  taken  for  the  latter  by  all  embryologists." 
(J.  R.  M.  S.,  1, 18-19,  from  Morph.  Jahrb.,  YI,  415-432,  with  pi.) 

In  fine,  Salensky  adopts  the  old  view  propounded  by  Reichert,  and 
which  was  also  originally  accepted  by  Huxley. 

New  Jurassic  Mammals. 

In  the  report  of  the  Smithsonian  Institution  for  1880,  a  list  of  the 
Jurassic  mammals,  found  up  to  1880,  was  given  and  thirteen  species 
were  therein  enumerated.  During  1881,  Professor  Marsh  added  to  the 
list  four  more,  two  of  them  representing  distinct  genera,  viz :  Alhdon 
laticeps  and  Docodon  strigatus.  Professor  Marsh  believed  that  the  former 
should  probably  be  placed  in  the  Plagiaulacidce  and  that  the  latter  was 
most  nearly  allied  to  Diplocynodon.  The  other  species  were  named  Cten- 
€Uiodon  nanus  and  Dryolestes  gracilis.  As  usual  for  Jurassic  mammals, 
only  lower  jKws  of  the  several  species  were  found.    All  were  obtained 
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from  the  upper  Jurassic  beds  of  Wyoming  Territory.    (A.  J.  S.  (3),  xxi, 
511-513). 

The  Development  of  the  Placenta  and  its  Classificatory  Value. 

Many,  or  rather  most  naturalists  for  the  past  two  decades,  have  at- 
tached a  primary  value  to  the  modifications  under  which  the  placenta  is 
manifested,  for  the  classification  of  mammals.  This  questiou  was  re- 
examined early  in  1881  by  Dr.  F.  M.  Balfour.  He  considered  that  **the 
fact  that  in  marsupials  both  the  yolk-sac  and  the  allantois  are  concerned 
in  rendering  the  chorion  vascular,  makes  it  a  priori  probable  that  this 
was  the  case  in  the  primitive  types  of  the  placentalla;  and  this  deduction 
is  supported  by  the  fact  that  in  the  rodentia,  insectivora,  and  cheiroptera 
this  peculiarity  of  the  foBtal  membranes  is  actually  found."  In  the  prim- 
irive  placentalia  it  is  also  probable  that,  from  the  discoidal  allantoic 
region  of  the  chorion  simple-foetal  villi,,  like  those  of  the  pig,  projected 
into  uterine  crypts  ]  but  it  is  not  certain  how  far  the  umbilical  region 
of  the  chorion,  which  was  no  doubt  vascular,  may  have  also  been  villous. 
Prom  such  a  primitive  type  of  fo&tal  membranes  divergencies  in  various 
directions  have  given  rise  to  the  types  of  foetal  membranes  found  at  the 
present  day." 

Reference  must  be  had  to  Professor  Balfour's  article  for  his  views  as  to 
the  further  development  of  the  placenta,  the  ways  in  which  modifications 
have  arisen,  and  the  significance  of  such  modifications.  It  can  only 
be  added  in  this  place  that  his  conclusions  are  as  follows :  (1)  The 
rodents,  insectivores,  and  cheiropters  exemplify  the  closest  approach  to 
"the  primitive  type  of  placenta  described  above"  and  departed  least 
from  what  are  called  the  "protoplacentalia";  (2)  the  lemuroids,  the 
ungulates,  and  the  edentates,  or  rather  their  ancestors,  "  must  have 
branched  off  from  the  primitive  stock  before  the  preceding  had  be- 
come distinctly  differentiated  ";  and  (3)  the  primates  "  are  to  be  derived 
trom  a  primitive  lemiirian  type.'^  But  as  to  the  edentates  and  un- 
gulates it  is  a  question  "how  far  these  groups  arose  quite  independ- 
ently  from  the  primitive  stock,  or  whether  they  may  have  had  a  nearer 
common  ancestor."  The  carnivores  were  "  certainly  an  off-shoot  from 
the  primitive  placental  type  which  was  quite  independent"  of  the 
lemuroids,  ungulates,  and  edentates,  but  at  what  stage  cannot  be 
determined.  "  N"o  important  light  is  thrown  by  the  placenta  on  the 
affinities"  of  the  proboscideans,  cetaceans,  or  sirenians,  but  it  was 
thought  that  "  the  character  of  the  placenta  in  the  latter  group  favors 
the  view  of  their  being  related  to  the  ungulata."  The  recorder  feels 
impelled  to  add  that  it  seems  scarcely  probable  that  the  cetaceans  and 
sirenians  have  diverged  from  different  primitive  stocks.    (P.  Z.  S.,  1881, 

210-212.) 

Relations  of  some  Marsupials. 

From  analogy  in  the  placental  mammals  much  weight  has  been  at- 
tached to  some  of  the  modifications  of  the  dentition  observable  among 
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the  marsupials.  Tlie  wombats  {PJiascolomys)  of  Australia,  for  example, 
Lave  rodent-like  incisor  teeth,  and  have  been  generally  regarded  as  rep- 
resentatives of  quite  a  peculiar  family.  Mr.  A.  M.  Forbes,  after  a  special 
examination  of  the  koala  {Phascolarctas)  and  collaterally  of  other  forms, 
came  to  a  different  conclusion,  and  has  proposed  to  combine  the  wom- 
bats, the  koala,  and  the  phalangers  in  one  family,  or  at  least  group  of 
families,  of  which  the  several  types  named  may  in  the  former  case  con- 
stitute subfamilies.  The  common  characters  of  the  three  forms  com- 
bined  under  the  name  PhalangistidcB  are  a  "  diprotodont  marsupialia, 
with  clavicles,  and  not  more  than  six  incisors  above  the  hallux  present, 
the  second  and  third  digits  of  the  pes  smaller  than  the  others,  and  more 
or  less  united  together  by  integument;  stomach  not  sacculated*,  csBcum 
present;  glaus  penis  more  or  lessbilobed;  vaginae  provided  with  median 
eulS'de-sac  which  may  unite.^  The  phalangers  (5  genera)  constitute  the 
subfamily  (1)  PhalangiMivce  ;  the  koala  the  subfamily  (2)  Phuscolarctinmj 
and  (3)  the  wombats  the  subfamily  (3)  Phascolomytnce,^  (P.  Z.  S.,  1881, 
180-195.) 

On  ihe  structure  of  the  pharynxj  larynx^  and  hyoid  bones  in  the  JSpo- 

mophori. 

''In  all  species  of  Chiroptera  of  which  the  structure  of  the  pharynx 
and  larynx  has  hitherto  been  described,  and  in  all  of  those  examinecTup 
to  the  present  by  [Dr.  Dobson],  the  form  of  these  parts  has  been  found 
remarkably  simple,  diifering  but  slightly  from  that  of  the  insectivora, 
all  agreeing  in  possessing  a  short  pharynx  generally  guarded«by  a  short 
acutely- pointed  epiglottis,  which,  in  some  genera  {Harpyia^  VampyruSy 
e.  g.),  is  almost  obsolete,  opening  close  behind  the  fauces,  near  to  which 
also  the  posterior  nares  enter,  and  in  the  small  size  of  the  laryngeal 
cavity  and  feeble  development  of  the  vocal  chords,  the  hyoid  bone  also 
being  slender  and  connected  by  a  chain  of  simple  cylindrical  bones  with 
the  cranium. 

"  In  the  Epomophoriy  however,  we  find  in  the  structure  of  all  these  parts 
a  remarkable  departure  from  the  general  type;  the  pharynx  is  long  and 
very  capacious,  the  aperture  of  the  larynx  far  removed  from  the  fauces; 
and  opposite  to  it  a  canal  leading  from  the  narial  chambers  and  extend- 
ing along  the  back  of  the  pharynx  opens ;  the  laryngeal  cavity  is  spa- 
cious, and  its  walls  are  ossified,  and  the  vocal  chords  are  well  developed; 
the  hyoid  bone  is  quite  unconnected,  except  by  muscle,  with  the  cranium ; 
the  ceratohyals  and  epihyals  are  cartilaginous  and  greatly  expanded, 
entering  into  the  formation  of  the  walls  of  the  pharynx,  and,  in  the  males 
of  two  species  at  least,  supporting  the  orifices  of  the  large  posterior  pair 
of  air-sacs  which  extend  beneath  the  integument  of  the  sides  of  the  neck.'' 

Dr.  Dobson  then  proceeds  to  describe  the  structures  exemplified  in 
the  EpomophoruB  fraqueti  in  detail,  and  finally  considers  the  physiology 
of  the  modified  parts  in  the  following  terms : 

"The  remarkable  form  of  the  hyoid  bones  and  great  development  of 
the  isthmus  faucium  part  of  the  pharynx,  in  which  (though  especially 
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pronounced  in  the  males  of  certain  species)  all  the  species  agree,  may 
be  understood  when  we  consider  the  nature  of  the  food  of  these  animals. 

<'  In  the  collection  of  theBritish  Museum  are  specimens  of  B.gambianus 
from  the  banks  of  the  Zambesi,  with  the  note  ^'  eating  figs"  on  the  label 
attached  to  them  by  the  donor  Dr.  Kirk.  That  figs  constitute  the  food 
of  B.  franqueti^  macrocephalusj  lahiatuSy  and  minor  also  I  have  proved 
by  finding  remains  of  these  fruits  in  the  alimentary  canal  of  these 
species. 

'^The  fig  being  a  hollow  receptacle  containing  numerous  small  fruits, 
is  not  easily  detached  *from  the  branch  for  the  purpose  of  mastication ; 
and  its  outer  rind  is  evidently  too  tough  to  be  readily  torn  through  by 
the  feeble  teeth  of  the  Upomovhori.  .  The  easiest  method  therefore  of 
getting  at  its  soft  juicy  contents  is  by  sucking  them  out  through  the 
aperture  at  the  distal  extremity  of  the  fig. 

^'I^ow  the  whole  structure  of  the  mouth  and  pharynx  of  these  animals 
is  admirably  suited  for  this  purpose.  The  peculiarly  voluminous  lips 
are  capable  of  completely  encircling  the  fig,  and  their  adherence  to 
its  smooth  surface  is  evidently  securely  maintained  by  the  soft  pads 
which  spring  from  their  upper  margins  near  the  angles  of  the  mouth. 
While  thus  encircled  by  the  lips,  the  fniit  is  probably  slowly  chewed 
by  the  feeble  acutely  pointed  teeth,  and  pressed  upwards  against  the 
prominent  palate-ridges  so  as  to  cause  it  to  give  up  more  freely  its  juices 
and  soft  contents  which  are  drawn  out  by  suction  through  the  terminal 
aperture. 

"The  construction  of  the  parts  above  described  is  specially  suited  to 
the  action  of  suction,  accomplished  probably  by  the  alternate  action  of 
the  buccal  muscles  and  the  lungs.  The  spacious  pharynx,  shut  off  from 
the  nasal  apertures  by  the  constrictors  of  the  pharynx,  and.  from  the 
mouth  by  the  small  valvular  opening  referred  to,  and  having  its  sides 
supported  behind  by  the  expanded  h^'oid  bones,  constitutes  a  most  per- 
fect exhauster;  while  the  broad  epiglottis,  permanently  folded  over  the 
larynx  in  front  so  that  its  aperture  is  directed  upwards  towards  the 
spine,  and  the  great  size  of  the  fibrocartilaginous  masses  ei^tending 
forwards  from  the  Arytenoid  cartilages  to  the  epiglottis,  effectually 
guard  the  glottis,  preventing  any  part  of  the  food,  such  as  the  small 
fig-seeds,  from  being  drawn  into  the  air-passages.'^ 

American  Miocene  rodents.* 

Professor  Cope  has  studied  the  American  miocene  rodents,  and  given 
a  list  of  all  the  known  species.  Not  less  than  thirty-seven  have  been 
recognized,  and  these  are  referred  to  17  genra  and  distributed  under 
9  families. 

The  scinridas,  ischyomydaB,  castoridse,  mylagaulidae,  an  undetermined 
one  for  the  genus  heliscomysj  muridse,  geomyidsB,  hystricidse,  and  lep- 

^'Cope,  E.  D.  The  Rodentia  of  the  American  Miocene.  Am.  Nat.,  y  15,  pp. 
586,587. 
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oridaB  were  all  represented  by  species.  Most  of  these  families  will  be 
recognized  as  still  existent,  but  two  or  three  families  are  only  repre- 
sented by  extinct  forms,  viz:  ischyromyidae,  mylagaulidee,  and  perhaps 
the  heliscomys  type. 

Use  as  a  factor  in  the  differentiation  of  ungulate  animals. 

.Professor  Cope,  following  out  the  line  of  investigation  indicated  in 
this  country  by  Mr.  John  A.  Eyder  and  Professor  Cope  himself,  seeks  to 
show  that  the  distinction  between  the  odd  and  even  toed  types  of  ungu- 
lates is  due,  in  great  part,  to  the  effect  of  use  of  the  toes  in  progression; 
He  recalls  that  the  principal  specializations  in  the  ungulates  are  as  fol- 
lows:* 

1.  "The  reduction  of  the  number  of  toes  to  one  in  the  Perissodactyla 
(horses,  etc.),  and  two  in  the  Artiodactyla  (cloven  feet). 

2.  "The  second  hinge-joint  in  the  tarsus  of  the  Artiodactyla. 

3.  "  The  trochlear  ridges  and  keels  of  the  various  movable  articula- 
tions of  the  limbs,^  whether  looking  downwards  (5  categories)  or  look- 
ing upwards  (4  categories). 

It  is  insisted  upon  that  the  trochlear  keels  that  look  downwards  are 
much  the  most  prominent  and  important.  The  others,  enumerated  as 
looking  forward,  are  weak  and  insignificant,  or  of  a  different  character 
from  the  down-looking  ones.  "  The  latter  are  all  projections  from  the 
middles  of  the  ends  of  the  respective  elements.  The  up-looking  are 
generally  projections  of  the  edges  of  the  bones.  Such  are  the  lateral 
crests  of  the  astragalus  and  the  adjacent  edges  of  the  cuboid  and  nav- 
icular bones,  which  cause  the  emargination  of  the  astragulus  in  the 
Artiodactyla.  The  proximal  ridges  of  the  phalanges  are  very  weak,  and 
the  concavities  in  the  extremity  of  the  radius  cannot  be  called  trochlear, 
as  they  are  adaptations  to  the  carpal  bones.'^ 

Professor  Cope  then  comes  to  the  following  conclusions : 

1.  "  The  reduction  in  the  number  of  toes  is  supposed  to  be  due  to  the 
elongation  of  those  which  slightly  exceeded  the  others  in  length,  in  con- 
sequence of  the  greater  number  of  strains  and  impacts  received  by 
them  in  rapid  progression,  and  the  complementary  loss  of  material 
available  for  the  growth  of  the  smaller  ones.'' 

2.  "  The  hinge  between  the  first  and  second  series  of  tarsal  bones  in 
the  Artiodactyla  may  be  accounted  for  by  reference  to  the  habits  which 
are  supposed  to  have  caused  the  cloven-footed  character.  Observation 
on  an  animal  of  this  order  moving  in  mud  shows  that  there  is  a  great 
strain  anteroposteriorily  transverse  to  the  long  axis  of  the  foot,  which 
would  readily  cause  a  gradual  loosening  of  an  articulation." 

3.  "The  trochleae.  These  prominences,  which  form  the  tongues  of  the 
tongue  and  groove  articulations,  exhibit  various  degrees  of  develop- 
ment in  the  different  mammalia,  and  those  of  different  parts  of  the 

*  CoPB.(£.  D.)    On  the  effects  of  Impacts  and  Strains  on  the  foet  of  MammaUa. 
Am.  Nat.,  t.  15,  pp.  54^-548. 
S.  Mis.  109 32 
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skeleton  coincide  in  their  condition  in  any  one  type  of  ambulatory 
mammalia,  and  so  may  well  be  considered  together.  This  fact  suggests 
strongly  that  they  are  all  due  to  a  common  cause." 

Of  the  prominences  in  question,  it  is  added  that  ^^  they  are  all  imper- 
fect in  the  rodentia  and  carnivora  (except  the  leporidae),  which  are  es- 
pecially characterized  by  their  great  speed.  Among  ungulates  they 
are  very  imperfect  in  the  proboscidea.  The  orders  mentioned  all  have 
elastic  pads  on  the  under  side  of  their  feet  or  toes.  The  same  is  true 
of  the  lowest  types  of  both  the  artiodactyla  and  perissodactyla,  the 
hippopotami  and  rhinoceroses.  In  the  ruminantia  the  trochleie  are  well 
developed,  with  ohe  exception,  and  that  is  the  distal  metacarpal  and 
metatarsal  keels  of  the  camelidse.  These  animals  confirm  the  proba- 
bility'of  the  keels  being  the  effect  of  long-continued  shocks,  for  they 
are  the  only  ruminants  which  have  elastic  pads  on  the  inferior  sides  of 

their  digits." 

A  New  type  of  ungulates. 

Through  the  investigations  of  Professor  Cope  there  has  been  discov- 
ered, in  the  Wasatch  Eocene  of  Wyoming,  a  new  type  of  mammal,  which, 
while  related  to  the  ordinary  perissodactyles,  or  oddtoed  ungulates,  pre- 
sents certain  peculiarities  which  necessitate  its  differentiation  from  the 
existing  type.  The  newly  discovered  type  approaches  the  probosci- 
deans, and  differs  from  the  perissodactyls  in  the  fact  that  the  astragalus 
articulates  with  the  navicular  only,  and  by  a  universal  convex  surface, 
as  in  the  carnivores. 

The  new  type  realizes  the  prediction  long  before  ventured  as  to  the  de- 
velopment of  five  good-sized  toes  on  all  the  feet.  "  The  cast  of  the  brain 
case  shows  that  the  cerebral  hemispheres  were  quite  small  and  nearly 
smooth,  and  that  the  very  large  cerebellum  and  olfactory  lobes  were 
entirely  uncovered  by  them.  The  bones  of  the  two  carpal  rows  alter- 
nate with  each  other,  and  there  is  a  large  third  trochanter  of  the  femur." 
The  animal  is  supposed  to  have  been  partially  plantigrade  It  was  at  first 
regarded  by  Professor  Cope  as  a  suborder  of  perissodactyla,  and  named 
Condylarthra,  and  diagnosed  by  the  '^  astragalus  convex  in  ^1  directions 
distally,  only  uniting  with  navicular  bone,  a  third  trochanter  of  femur." 
Kecently,  however,  it  has  been  elevated  to  ordinal  distinction. 

In  addition  to  the  typical  genus,  named  Phenacodusj  a  number  of 
forms  coeval  with  it  have  also  since  been  associated  with  it  as  mem- 
bers of  the  same  group. 
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INTEODUCTION. 

The  word  progress  as  applied  to  any  ^ience  may  mean  either  addi- 
tions to  oar  knowledge,  without  inquiry  into  their  value  or  relations,  or 
it  may  imply  improvement  in  the  quality  of  material,  the  instrumentality 
of  research,  or  in  the  significance  of  results.  Our  account  of  the  prog- 
ress of  anthropology  during  1881  will  embrace  all  the  particulars  above 
named.  Kot  only  have  students  gone  on  amassing  materials  and  facts 
from  old  mines,  but  they  have  opened  up  new  leads,  as  classes  of  phe- 
nomena hitherto  regarded  desultory  have  shown  themselves  to  be  the 
resultis'of  fixed  laws. 

As  in  former  summaries,  the  materials  are  arranged  according  to  a 
classification  which  has  been  adopted  more  for  the  convenience  of  special 
students  than  because  it  embodies  all  the  facts  according  to  well  defined 
bases  of  division.  And  yet  the  arrangement  is  not  wholly  unphilo- 
sophical.  Whatever  the  time,  the  place,  the  manner,  or  the  condition, 
the  human  race  had  an  origin  upon  our  globe.  For  the  discussion  of 
such  qaestions  Haeckel  uses  the  term  Anthbopogeny. 

After  this  event,  came  long  periods  of  struggle  from  the  lowest  sav- 
agery up  to  the  time  when  the  peoples  of  the  earth  could  record  their 
own  history.  The  record  of  these  epochs  is  indicated  only  by  a  few 
human  remains,  and  the  implements  of  activity.  The  study  of  these 
remains  and  their  relation  to  time  is  called  ABCELSOLoaY. 

The  exclusion  of  the  past  leaves  us  the  present  and  the  future.  As 
he  stands  before  us  now,  man  is  an  animal,  epitomizing  in  his  embryonic 
growth  the  history  of  all  faunas,  and  exhibiting  in  his  adult  form  those 
characteristics  which  engage  the  attention  of  the  anatomist,  the  phys- 
iologist, and  the  anthropometer.  To  this  extensive  study,  the  old 
anthropology,  so  brilliantly  pursued  by  Paul  Broca  and  his  school,  and 
so  sadly  neglected  in  America  since  the  death  of  Jef&ies  Wyman,  we 
may  apply  the  term  Antheopo-biology,  or  the  biology  of  man. 

Again,  we  find  this  being  endowed  with  a  set  of  faculties  called  intel- 
lectual, allied  in  certain  particulars  to  those  of  the  lower  animals,  but 
so  far  transcending  them  as  to  form  a  separate  branch  of  study,  requir- 
ing totally  diverse  methods  and  machinery  of  observation,  and  enlisting 
an  entirely  different  set  of  investigators.  To  all  these  studies  we  have 
given  the  name  of  Compabative  PsYOHOi.oaY,  or  Phbenology. 
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Througli  causes  now  under  investigation  the  human  family  has  become 
dififerentiated  anatomically,  and  these  variations  have  been  more  or  less 
fixed  and  intensified  by  social  and  national  prejudices,  until  there  have 
arisen  races  of  men.  The  description  of  mankind,  race  by  race,  may  be 
called  Ethnogbapht.  All  discussions  concerning  race  and  the  causes 
leading  to  race  distinctions  should  be  named  Ethnology. 

Among  the  characteristics  of  these  diversities  of  man  the  most  trench, 
ant,  useful,  and  prominent  is  language.  The  investigations  respecting 
the  origin  and  the  diversity  of  languages  we  name  Glossology,  though 
the  terms  LiNGtnsTics  and  Comparative  Philology,  have  some 
claims  to  preeminence  in  the  matter. 

Next  to  the  speaking  tongufe  comes  the  cunning  hand.  ludeed,  the 
footprints  of  civilization  during  its  toilsome  march  may  be  traced  better 
through  handicraft  in  the  various  human  occupations  than  in  any  other 
way.  To  this  study  Klemm  gave  the  name  Culturgeschichtej  but  the 
title  preferred  here  is  Comparative  Technology. 

For  regulating  the  propagation  of  the  species,  the  care  of  the  young 
the  division  of  labor,  and  for  mutual  protection  there  exist  everywhere 
(1)  traditional  or  written  codes,  (2)  manners  and  customs,  and  (S^Jnstru- 
mentalities^    For  the  investigation  of  these  matters  the  term  Sociology 
is  used. 

All  races  of  men  have  beliefs,  practices,  and  organizations  with  refer- 
ence to  a  world  of  spirits.  To  call  the  study  of  these  things  compara- 
tive religion  would  be  misleading.  For,  in  the  first  place,  the  word  im- 
plies action  rather  than  study,  and,  in  the  second  place,  it  is  commonly 
understood  to  refer  only  to  the  higher  forms  of  worship.  Various  terms 
have  been  suggested,  as  comparative  mythology,  spiritology,  pneumatol- 
ogy,  philosophy,  daimonology,  &c.  Although  the  term  "  daimonology  ^ 
was  used  in  the  last  summary,  in  order  to  call  forth  the  opinions  of 
those  competent  to  judge,  the  word  Pneumatology  is  here  employed 
with  some  reserve  for  the  same  purpose. 

The  human  race,  like  all  other  groups  of  living  beings  is  surrounded 
and  transfused  by  the  laws  of  the  material  environment.  As  the  bottle 
is  the  joint  product  of  the  breath  of  the  glass-blower  and  the  mold,  so 
are  the  tribes  of  men  the  result  of  their  own  inherent  vitality  and  the 
environment.  The  behavior  of  living  beings  in  the  presence  of  their  en- 
vironment Mr.  Mivart  has  called  Hexicology,  for  which  the  more  properly- 
constructed  and  more  euphonious  term  Hexiology  will  here  be  em- 
ployed. 

Finally,  anthropology,  like  every  other  honest  craft,  must  have  its 
tools  and  its  workshops,  viz,  its  museums,  libraries,  societies,  joumalis, 
and  implements,  and  its  encyclopedic  works.  For  all  these  the  term 
iNSTRUMENTALiTii^s  OF  Sesearch  will  be  uscd.  The  scheme,  tliereforei 
stands: 

1.  Anthropogeny. 

2.  ArchsBoIogy. 

3.  Biology  of  man. 
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4.  Comparative  psychology  or  phrenology. 

5.  Ethnology. 

6.  Glossology. 

7.  Comparative  technology. 

8.  Sociology. 

9.  Daimonology  or  pneumatology. 

10.  Hexiology. 

11.  Instrumentalities  of  research. 

It  is  well  known  to  all  students  of  nature  that  knowledge  passes 
through  three  stages.  The  first  is  the  observing  and  descriptive  stage, 
in  which  the  universe  is  explored  for  new  materials  and  facts.  The  sec- 
ond is  the  inductive  and  classifying  stage  in  which  facts  and  materials 
are  arranged  according  to  differing  bases  and  general  principles  arrived 
at.  The  third  is  the  deductive  or  predictive  stage,  the  true  scientific 
step,  in  which  the  laws  and  the  true  nature  of  things  are  asceitained 
with  such  accuracy  that  new  consequences  may  be  deduced,  and  the 
recurrence  of  phenomena,  under  certain  circumstances,  may  be  pre- 
dicted. A  scheme  of  nomenclature  is  presented  below  merely  as  a  sug- 
gestion, in  order  to  ascertain  the  opinion  of  anthropologists  as  to  its 
merits.  To  represent  the  three  stages  mentioned  above,  the  Greek 
words  rP^V'^1  ^^r^^^i  and  v«>/io<r  are  chosen  to  furnish  the  significant  termi- 
nation, agreeably  to  established  analogy.  As  will  be  seen,  a  difficulty 
occurs  with  psychology  and  phrenology,  and  with  the  terms  denoting 
the  spirit  world  together  with  the  actions  and  apparatus  growing  out  of 
it.    These  difiiculties  have  been  noticed  under  the  appropriate  head. 

As  the  genesis  or  origin  of  anything  is  essentially  speculative,  how- 
ever necessary,  the  first  term  of  our  technical  series  does  not  ailmit  of 
this  tripartite  division : 

Anthropogony  (undifferentiated. )  • 


Observing  and  descriptive 
stage. 


Anthropography . 
ArchfBO^raphy  .. 
Biograptiy 

iPsychography.  — . 
Pli  renography — 

Ethnography  — 

Olossography . . . . 

Technography . . . 

8ociography 

C  Pnenmatography 
<  Daiiuonography  . 
(  Mythography.  .., 

Hexiography 


Inductive  and  classifying 
stage. 


{ 


Anthropology , 
ArchsBology  .. 

Biology 

Psychology  ... 
Phrenology  ... 

Ethnology 

Glossology 

Technology.  .. 
Sociology  . .  -  - 
Pneumatology 
Daimonology. 
Mythology  ... 
Hexiology.... 


Deductive  and  predictive 
stage. 


i 


Anthroponomy. 

Archflsonomy. 

Bionomy 

Psychonomy. 

Phrenonomy. 

Ethnonomy. 

Glossonomy. 

Technonomy. 

8ooJonomy. 

Pnenm&tonomy. 

Daimononomy. 

Mythonomy. 

Hexionomy. 


Instrumentalities  of  Research  (ondifTerentiated}. 


*B7  a  further  application  of  the  Greek  word  ycWo,  this  term  might  be  naed  in  a  generio  aense  as  the 
hefdnnhig  of  a  qnatemary  division,  making  the  aerlea-'anthropoKenVt  anthropography,  anihttt^Vcyn^ 
anthroponomy;  thus  giving  foarcolnmns  instead  of  three;  the  meat  of  iyhickiio\ui)L<in\\ifi»W>^ttft  ^ya»»a 
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The  multiplication  of  works  on  anthropology  throughout  the  world 
makes  it  absolutely  impossible  to  even  name  them  within  the  limits  of 
this  summary.  It  is  designed  to  mention  only  works  on  America,  works 
by  Americans,  and  valuable  republications  in  America  of  foreign  produc- 
tions. In  addition  to  this,  the  names  of  foreign  journals,  &c.,  containing 
anthropologic  bibliographies  will  be  given  among  instrumentalities.  In 
this  manner  the  student  will  have  the  means  of  compassing  the  whole 
field  of  literature  relating  to  the  science. 

In  order  to  render  this  summary  more  complete  from  year  to  year  the 
co-operation  of  all  American  anthropologists  is  eamestl}"^  solicited. 

I. — ^ANTHBOPOGENY. 

The  question  of  man's  origin  is  separable  into  several  subdivisions, 
related  among  themselves,  but  quite  distinct.  Among  the  titles  quoted 
under  anthropogeny  will  be  noted  some  referring  to  the  time  of  man's 
advent  and  its  connection  with  geolo^,  others  dealing  with  the  evolu- 
tion of  man  and  his  relation  to  the  animal  kingdom.  A  third  group 
discuss  the  origin  and  development  of  parts  of  his  organism,  as  the 
brain,  the  soul,  or  the  sexes.  A  fourth  class  is  concerned  with  the  bear- 
ing of  the  question  upon  the  Adamic  races  of  Genesis.  Finally,  Dr. 
Woodward,  in  his  annual  address  before  the  Washington  Philosophical 
Society,  examines  the  modern  conceptions  of  the  mechanical  nature  of 
life,  and  puts  in  a  plea  for  the  existence  of  a  vital  force.  The  subject 
is  surrounded  with  so  many  difficulties  that  men  of  true  scientific  as- 
l}irations  have  declined  to  spend  much  time  speculating  about  it,  when 
so  much  valuable  material  lay  within  their  grasp  untouched. 

II.~ABCH-S:OLOGY. 

There  is  not  a  State  in  our  Union  devoid  of  interest  to  the  archaeolo- 
gist. Along  the  entire  border  touched  by  the  salt  water  are  the  shell- 
heaps.  Inland  upon  the  Atlantic  border  occur  stone  implements  as  sur- 
face finds  in  great  variety,  and  rude  celts  are  found  in  the  river  gravels. 
Once  upon  the  streams  flowing  westward  into  the  Mississippi  the  stu- 
dent of  the  past  is  among  the  mounds  and  earthworks  of  a  higher  group 
of  peoples.  The  same  character  of  remains  also  occur  in  the  Gull*  States 
and  through  the  first  tier  west  of  the  Mississippi  River. 

As  yet  the  Plains  of  the  Great  West,  the  Great  Interior  Basin,  and 
the  Sierras  have  yielded  few  evidences  of  ancient  population,  excepting 
in  the  west  coast  shell-heaps  and  in  the  so-called  relics  from  the  aurif- 
erous gravels  of  California.  In  New  Mexico  and  Arizona  the  past  is 
continued  to  the  present  in  the  pueblos,  clifi:-dwellings  (both  cavated 
and  walled),  the  deserted  i)ueblos,  and  in  the  relics  of  former  industry. 
Further  south  there  remain  throughout  Mexico  many  ruins  of  the  former 
populations  even  yet  unexplored. 

It  is  difficult  to  report  all  that  is  doing  for  the  study  of  every  portion 
of  our  Territory.    The  popularity  of  archseology  induces  many  persons 
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of  wealth  or  leisure  to  expend  mncli  time  and  money  on  private  collec- 
tions. The  committee  of  arrangements  of  the  American  association 
last  summer  published  a  list  of  all  such  private  museums  in  and  around 
Cincinnati.  The  public  enterprises  for  the  exploration  of  American 
antiquities  demand  a  more  tban  passing  notice.  In  Massachusetts,  the 
Achaeological  Institute  of  America  in  Boston,  the  Peabody  Museum  in 
Cambridge,  andthe  Antiquarian  Society  of  Worcester  are  doing  most 
valuable  service  to  archaeology.  The  first  named  has  secured  the  serv- 
ices of  Mr.  A.  F.  Bandelier  among  the  pueblos,  and  has  published  its 
first  volume  noticed  in  the  bibliography  of  archsBology.  The  report  of 
the  Peabody  Museum  for  1881  has  not  yet  appeared,  but  a  reference  to 
the  names  of  the  curator  and  his  assistants  will  show  that  they  have 
not  been  idle. 

No  publications  in  archaeology  have  been  issued  by  the  museum  in 
K'ew  York  or  the  societies  of  Philadelphia.  The  Smithsonian  Institu- 
tion has  published  its  annual  report  and  Vol.  XXII  of  Contributions, 
which  includes  the  monographs  of  Jones,  Habel,  Ran,  and  Dall,  pre- 
viously issued  in  separate  form.  The  Bureau  of  Ethnology,  though  de- 
voted mainly  to  language,  sociology,  and  mythology,  has  employed  two 
explorers  among  western  mounds,  and  under  its  auspices  Col.  James 
Stevenson,  with  a  competent  force,  has  been  occupied  in  the  pueblo 
country  reapii^g  a  rich  harvest  of  ancient  and  modem  pottery  and 
other  objects.  The  bureau  has  also  issued  as  a  part  of  Vol.  Y,  '*  Obser- 
vations on  cup-shaped  and  other  lapidarian  sculptures  in  the  Old 
World  and  in  America,''  by  Charles  Ran. 

Mention  should  also  be  made  of  the  Lorillard  expedition  to  Mexico 
and  Central  America  under  M.  Ddsir6  Chamay,  whose  preliminary  re- 
ports have  appeared  in  the  i)ages  of  the  North  American  Review. 

In  the  State  of  Ohio,  the  Western  Reserve  and  Northern  Ohio  His- 
torftal  Society  publishes  tracts,  and  the  Madisonville  Literary  and 
Scientific  Society,  associated  with  the  Cincinnati  Society  of  Natural 
History,  reports  the  progress  of  explorations  in  the  Madisonville  Ceme- 
tery. 

In  the  State  Historical  Society  and  in  the  Geological  Survey  volumes 
of  Indiana,  Wisconsin,  and  Minnesota  occur,  now  and  then,  accounts  of 
ancient  remains.  » 

The  papers  on  archaeology  at  the  American  association  will  be  found 
enumerated  under  Instrumentalities.  Special  volumes  upon  archaeology 
will  be  noticed  under  the  names  of  Abbott,  Bransford,  Evans,  Geikie, 
Merrill,  Nadaillac,  Putnam,  Ran,  Reiss,  and  Wheeler. 

in.— BIOLOGY  OF  MAN. 

It  is  much  to  be  regretted  that  we  have  not  on  the  western  continent 
an  institution  for  the  study  of  man  as  a  member  of  the  animal  king- 
dom. For  this  cause  that  portion  of  anthropology,  which  has  been 
pupdued  with  such  brilliancy  in  France,  England,  Germany,  Russia,  and 
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Italy,  has  almost  languislied  among  ns.  Exception  must  be  made  in 
favor  of  those  surgeons  who  have,  in  their  medical  college  courses,  in- 
troduced higher  studies,  and  those  geologists  who  sought  to  complete 
their  investigations  by  including  the  highest  member  of  the  vertebrate 
branch.  A  further  exception  in  favor  of  special  laboratory  work  should 
be  made  in  favor  of  the  cranial  measurements  prosecuted  at  the  Pea- 
body  Museum,  by  Mr.  Lucien  Carr,  and  at  the  Army  Medical  Museum, 
Washington,  by  Mr.  Parker,  under  the  direction  of  the  late  Dr.  Otis. 
The  last-named  institution  published  the  second  volume  of  it:^  great 
index-catalogue  of  medical  literature,  which  includes  many  titles  on  the 
biology  of  man.  Dr.  Billings  and  Dr.  Fletcher  continue  the  editing 
of  the  Index  Medicus,  a  monthly,  devoted  to  the  cataloguing  of  periodi- 
cal medical  literature. 

rV. — PSYCHOLOGY  OB  PHRENOLOGY. 

As  interpreted  by  Professor  Huxley,  biology  includes  thinking  and  the 
emotions,  as  well  as  mere  animal  and  vegetable  life.  As  long,  however, 
as  we  separate  the  two  things  for  the  subject  of  investigation,  it  is 
necessary  to  distinguish  them  by  proper  names.  The  term ''  psychology  ^ 
has  become  somewhat  popular,  but,  as  expressing  an  inductive  science 
of  mind  or  intelligence,  is  less  appropriate  than  the  term  "  phrenology .'^ 
The  objection  to  the  use  of  the  latter  word  is  that  it  was  formed  and 
first  employed  by  Dr.  Gall  to  express  a  theory  of  mind  and  character 
based  on  the  observation  of  the  external  form  of  the  skull,  and  that  it 
has  ever  since  been  thus  exclusively  applied.  This  system,  however, 
b}'  reason  of  its  immature  and  faulty  inductions,  has  so  far  fallen  out  of 
use  and  sight  by  the  scieutilic  explorer  in  the  field  of  mind,  that  it  may 
be  regarded  as  obsolescent,  if  it  is  not  indeed  extinct.  To  suffer  the 
name,  which  would  naturally  have  been  selected  for  the  latter  science, 
to  perish  with  the  earlier  and  abandoned  scafiblding,  would  seem  to 
be  unnecessary  and  unwise.  The  term  "  biologize,''  applied  by  a  class 
of  peripatetic  exhibitors  to  express  their  manipulations,  has  not  pre- 
vented "biology"  from  being  completely  redeemed.  Indeed  the  analo- 
gous term  "psycologize  "  has  had  a  similar  career  j  nor  has  the  previous 
use  of  "anthropology,"  in  a  theologic  sense,  debarred  its  employment 
to  comprehend  the  entire  study  of  the  natural  history  of  man.  Is  there 
any  good  reason,  therefore,  why  an  effort  should  not  be  made  to  rescue 
the  abused  but  expressive  term  "phrenology"  from  its  impending  fate 
for  service  in  a  broader  and  sounder  department  of  investigation! 

The  phrenology  or  psychology  of  man  may  be  and  is  considered  from 
various  points  of  view.  James  and  Bomanes  approach  the  subject  from 
the  side  of  the  reasoning  powers  of  animals.  Spitzka  and  Yarigny 
would  reconstruct  a  phrenology  upon  the  results  of  craniocerebral  to- 
pography. Preyer  and  Wyma  watch  the  unfolding  of  the  infant  mind. 
Mason  observes  the  mental  condition  and  changes  of  savages  in  the 
presence  of  higher  civilization.    Professor  Porter  seeks  to  discover  in- 


ANTHROPOLOGY.  505 

tellectioD  and  mental  ii^rowth  aside  from  the  medium  of  language.  In 
all  these  studies  there  is  real  progress.  No  doubt  introspection  reveals 
to  a  trained  thinker  the  processes  of  thought  j  but  the  careful  obser- 
vation of  many  minds — animal,  infantile,  savage,  and  civilized — in  their 
processes,  sequences,  and  aims  will  disclose  results  hitherto  unexpected. 

V. — ETHNOLOGY. 

The  great  mass  of  our  ethnologic  literature  is  ethnographic.  Little 
has  been  attempted  within  a  year  towards  developing  a  rational  scheme 
of  humanity  on  indisputable  marks.  Under  the  encouragement  and 
patronage  of  anthropological  associations  trained  observers  bring  us 
into  intimate  acquaintance  with  our  brethren  of  eveiy  clime  and  grade. 
The  bibliographic  list  attached  to  this  paper  includes  descriptions  of 
the  peoples  of  the  two  Am&ricas,  tribes  of  the  Eastern  Continent  visited 
by  Americans,  and  even  ethnologic  reprints  which  have  been  brought 
out  by  our  American  publishers.  Prof.  John  Campbell,  of  Montreal, 
attempts  on  philologic  grounds  to  trace  the  relationships  of  the  Amer- 
ican Indians.  Major  Powell's  first  annual  report  gives  notice  of  a 
synonymy  of  all  tribes  ever  known  to  have  inhabited  North  America, 
together  with  their  priscan  home,  migrations,  and  linguistic  affinities. 

VI. — GLOSSOLOGY. 

In  glossology  our  country  has  much  that  is  attractive  and  of  perma- 
n6nt  value  to  oiler.  In  the  first  place,  grammars  and  dictionaries  of  all 
our  tribes  are  in  the  course  of  preparation,  not  only  by  missionaries, 
both  Catholic  and  Protestant,  but  on  a  larger  scale  by  the  Bureau  of 
Ethnology,  and  even  by  foreign  societies.  Again,  the  meaning  of  the 
word  language  has  come  to  be  better  understood  through  studies  on 
America.  The  whole  panorama  of  the  growth  of  organized  writing, 
or  speech  to  the  eye,  may  be  witncsvsed  by  the  pictographs  and  aerial 
pictures,  called  sign  language.  It  may  not  be  that  we  shall  ever  under- 
stand the  Maya  hieroglyphics;  but  the  investigations  of  Mallery, 
Thomas,  Holden,  and  others  on  the  same  line  will  exhibit  to  us  the 
value  of  each  form  as  parts  of  a  continually  improving  series. 

Vn. — COMPABATIVE  TECHNOLOGY. 

Whether  we  originate  or  whether  we  borrow  the  materials,  imple- 
ments, processes,  and  products  of  industry,  the  history  of  civilization 
cannot  omit  the  arts,  by  whomsoever  elaborated  or  practiced.  The  list 
of  publications  noticed  is  very  meager,  and  does  not  at  all  represent 
the  immense  amount  of  literature  which  accumulates  upon  this  subject. 
The  new  National  Museum  will  be  anthropological,  and  all  the  objects 
there  will  be  arranged  with  reference  to  the  evolution  of  human  industry 
A  hurried  visit  through  our  Patent  Office,  or,  indeed,  the  inspection  of 
any  old  garret  or  farm  yard  will  convince  one  of  the  rapidity  with  which 
the  fertile  genius  of  man  adapts  itself  to  changing  environment. 
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Just  here  a  word  of  caution  may  not  go  amiss.  Collectors  of  objects 
for  anthropological  museums  should  be  careful  to  note  with  reference 
to  each  specimen  the  source  of  the  material,  all  the  tools  employed  in 
its  elaboration,  the  caste  or  sex  to  which  its  use  is  relegated,  the  time 
0^  season  of  the  manufacture,  the  craft  processes  and  the  ceremonies 
observed,  the  variety  and  range  of  products  in  fineness,  form  and  func- 
tion. 

VIII. — SOCIOLOGY. 

The  term  "  sociology"  as  a  philologic  hybrid  is  not  entirely  satisfac- 
tory, but  it  could  not  now  be  easily  displaced,  nor  is  it  indeed  easy  to 
substitute  a  better  word.  The  summary  of  progress  in  anthropology 
each  year  exhibits  a  gratifying  progress  in  sociology.  The  recognition 
of  the  oneness  of  all  human  ])henomena  gives  wilue  to  the  social  structure 
of  even  the  lowest  tribes.  We  seem  to  hear  in  the  songs  and  dances  of 
the  savage  Indians  the  echoes  of  our  own  priscan  history.  Our  own  Bu- 
reau of  Ethnology  is  not  behind  in  this  matter.  Major  Powell  has  worked 
out  the  Wyandotte  scheme,  and  has  elaborated  a  series  of  charts  by 
means  of  which  the  clan  and  the  family  organization  of  any  people  may 
be  exhibited. 

The  inspection  of  the  list  of  works  will  show  how  these  investigations 
have  ramified  into  every  department  of  society,  including  marriage  and 
family  life,  tribal  structure  and  functions,  political  institutions,  acqui- 
sition, tenure,  and  cession  of  property,  fashions,  economics,  statistics, 
education,  disease,  crime,  and  death. 

rX. — DAIMONOLOGY,  OB  PNEtJMATOLOGY. 

It  is  easier  to  indicate  what  is  included  in  this  class  than  to  find  a 
name.  As  regards  any  set  of  human  activities  we  have  to  inquire  by 
whom,  with  what,  and  how.  It  may  be  the  making  of  a  pot.  If  so- 
then  society  is  organized  into  those  who  make  and  those  for  whom  they 
make.  Again,  the  clay  must  be  takto  from  a  certain  place  at  a  certain 
time,  and  with  appropriate  ceremonies;  the  effect  depending  quite  as 
much  upon  the  method  as  upon  the  material  or  the  implement.  Further, 
more,  there  are  certain  tools  useful  to  the  potter  only;  and  finally  the 
finished  product  of  his  art  passes  on  to  be  the  implement  of  some  other 
craft,  say  the  water  seller,  the  cook,  or  the  caterer. 

Now,  if  we  desire  to  study  the  religions  of  the  world  we  must  have 
a  museuih  containing  models  of  typical  sacred  inclosures  or  edifices, 
together  with  all  the  furniture  belonging  thereto.  This  will  not  suffice; 
we  must  have  mannikins  dressed  to  resemble  all  the  servitors  in  the^e 
temples,  let  us  call  them.  Even  that  would  be  dead  religion.  For  these 
figures  must  move,  they  must  go  through  every  performance  which 
enters  into  their  ritual  and  liturgy,  observing  carefully  the  right  posture, 
8a3ing  the  right  words,  at  the  proper  time  of  the  daj^,  or  of  the  month, 
or  of  the  year.    After  all  this  would  be  more  interesting  than  comi* 
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prehensible,  for  we  should  know  what  words  they  utter,  what  their  own 
conceptions  and  motives  were,  and  on  what  general  law  their  conduct 
is  based.  We  should  not  be  long  in  finding  out  that  all  we  had  seen 
had  reference  to  a  supra-sensible  world.  The  investigation  which  we 
are  engaged  in,  therefore,  i^the  study  of  human  beliefs,  of  social  organi- 
zations, activities,  instrumentalities,  with  reference  to  the  supra-sensi- 
ble, the  so-called  spirit  world.  Inasmuch  as  we  have  borrowed  a  spe- 
cific  term  from  the  theologians  to  stand  for  the  whole  study  of  man, 
we  may  be  compelled  to  take  the  word  pneumatology,  meaning  with 
them  the  doctrine  of  the  Holy  Spirit,  for  the  science  of  the  spirit  world. 

X.— HEXIOLOGY. 

Professor  Mivart,  in  his  monograph  upon  the  catj  devotes  a  chapter  to 
the  hexicology  (hexiology  t)  of  the  animal.  ^' Every  living  creature  has 
also  relations  with  other  living  creatures,  which  may  tend  to  destroy  it, 
or  indirectly  to  aid  it,  and  the  various  physical  forces  and  conditions 
exercise  their  several  influences  upon  it.  The  study  of  all  these  com- 
plex relations  to  time,  space,  physical  forces,  other  organisms,  and  to 
surrounding  conditions  generall}'^,  constitutes  the  science  of  hexicology 
(hexiology  f ).  The  higher  a  plant  or  animal  stands  in  its  kingdom  the 
greater  will  be  the  variety  of  influences  bearing  upon  it  and  the  greater 
will  be  the  diversity  of  impressions  made  by  any  external  agent.  This 
being  true,  the  relations  of  man  to  force  and  to  matter  in  the  three  king- 
doms, of  nature  would  be  numerous  and  complicated.  Indeed  it  is  only 
within  our  own  day  that  men  have  conceived  the  i>ossibility  of  grappling 
with  this  subject  at  all;  and  even  now  treatises  upon  the  subject  are  so 
scattered  and  so  mixed  up  with  economics  and  medicine'  that  it  is  dis- 
couraging to  attempt  a  bibliography.  The  defect  is  partly  remedied  by 
the  fact  that  hexiology  is  intimately  related  to  other  divisions  of  the 
subject:  to  anthropogeny,  since  all  investigations  into  the  evolution  of 
man  from  a  lower  form  proceed  upon  the  assumption  of  the  modifying 
and  selecting  function  of  environment ;  to  anatomy  and  psychology,  since 
climate,  food,  and  natural  enemies  perfect  or  dwarf  the  bodies  of  men 
not  less  than  their  minds ;  to  ethnology,  since  the  races  of  men  are  almost 
universally  believed  to  be  the  product  of  surroundings;  to  language  and 
technology,  since  words  as  well  as  implements  have  reference  to  what 
is  at  hand  and  not  to  something  outside  of  experience;  to  art  and  enjoy- 
ment, since  the  sense  of  beauty  grows  by  what  it  feeds  upon,  preserves 
and  reproduces  that  which  has  contributed  to  its  indulgence ;  to  society, 
since  tribal  organization  and  government  are  well  known  to  be  the  sport 
of  geography ;  to  religion,  since  the  gods,  the  temples,  the  vestments, 
and  the  routine  of  worship  are  very  much  the  creatures  of  the  land 
where  they  had  their  origin. 

XI.— INSTRUMENTALITIES. 

The  purpose  of  this  section  has  been  so  frequently  explained  that  no 
repetition  is  needed.    Museums,  libraries,  associations,  congresses,  jour- 
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nals,  improved  implements  and  methods  of  observations,  popular  works, 
and  lectures,  all  are  indispensable  to  the  anthropologist.  Hence,  a  list 
of  the  most  important  is  appended.  This  becomes  the  more  valuable  at 
this  time.  Since  the  numberless  publications  on  anthropology  abroad 
cannot  find  a  place  in  our  list,  the  journals  and  separate  works  in  which 
their  titles  are  given  will  be  found  under  **  Instrumentalities.''  In  this 
manner  nearly  every  issue  of  importance  will  be  placed  within  the  reach 
of  American  students. 
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ANTHROPOLOGY.  517 

Putnam,  Frederick  W.— The  8oathem  Califomians.    Wheeler's  U.  S.  Geog.  Suit. 
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Berlin,  1880.    1  pi. 
Waixacr,  Susan  E. — In  the  land  of  the  Pueblos.    The  Pimos.    Good  Company, 

June. 
WiEN — ^Die  Indianer  in  Argentinien.    Verhandl.  d.  Berliner  Anthrop.  GeseUsch,  1881, 

p.  169. 
Wright,  J.  H.—  The  Indo-European  Family :  Its  subdivisions.    NewEnglander,  July. 

VI.— Glossology. 

Abbadie,  Antoine. — Dictionnaire  de  la  langue  amarififia,  Paris :  Vieweg.  (Reviewed 
in  Academy,  Oct.  8,  1881.) 

Adam,  L.  and  V.  Henry. — Arte  y  Vocabulario  de  la  lingua  chiquita,  sacados  de  manu- 
scritos  ineditos  del  siglo  xviii.    Paris :  Maisonneuve, 

Adam,  L.— Les  classifications  de  la  Linguistique.    Rev.  de  Llnguistique,  July,  52  pp. 

Adams,  F.  G. — Phonetic  representation  of  Indian  languages.  Tr.  Kansas  Acad.  So., 
Topeka,  1881. 

Avery,  John. — Influence  of  the  Aryans  upon  the  aboriginal  speech  of  India.  Am. 
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Prayer  in  Ojibway ;  also  in  Cree  Syllables;  the  Book  of  Common  Prayer.  (By  the 
Rey.  J.  Horden.) 

Trumbull,  J.  Hammond.— Indian  names  of  places,  &c.,  in  and  on  the  borders  of  Con- 
necticut, with  interpretation  of  some  of  them.  Hartforf ,  Brown  &  Gross.  Syo.. 
93  pp. 


ANTHROPOLOGY.  519 

VII.— Technology. 

Bricks  and  their  historical  interest.    Van  Nostrand's  Engin.  Mag.,  Jan. 

Burns,  E.  S.— History  of  Chronology.    No  imprint. 

Clarke,  C. — ^The  mace  and  its  use.    Canadian  Month.,  Ang. 

F.  P.  T. — ^Ensayo  sobre  los  simbolos  cronogriificos  de  los  Mexicanos.     Anales  del 

Moseo  Nacional  de  Mexico,  ii,  323-402. 
Gun  and  its  development,  The.    Army  and  Navy  Jour.,  July  30. 
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reference  to  the  Maya  calendar  and  certain  dates;  also,  to  determine  the  age  of 
the  manuscript  Troano.    Am.  Naturalist,  October,  pp.  767-772. 

TiBBALD,  A.  T.—Savage  architecture.    Builder,  July  30,  August  13. 

Tuck,  Edward. — ^The  art  of  founding  in  brass,  copper,  and  bronze.  Kansas  City 
Rev.,  November,  6  pp.;  December,  8  pp. 

Tylor,  E.  B. — Origin  of  the  plow  and  wheel  carriage.    Pop.  Sc.  Month.,  Feb. 

Savage  architecture.    Builder,  July  30. 

Satce.  a.  H.—Horticulture  in  the  time  of  Merodach-Baladan.  Am.  Antiquarian, 
iii,  128. 

Schumacher,  Paul. — ^The  method  of  manufacturing  soapstone  pots.  Wheeler's  U.  S. 
Gcog.  Surv.  W.  of  100th  Merid.,  vil,  pp.  117-121,  figs.  3»-41. 

SiMONDS,  F.  W.— Farm  implements  in  an  ancient  mine  in  North  Carolina.  Am.  Nat- 
uralist, Jan.,  5  pp. 

Soldi,  £mile. — Les  arts  m^onnus:  Les  cameos  et  les  pierres  gravies,  Fart  anLT&Lv^vc^ 
Age,  Part  persan.  Part  Khmer,  les  arts  du  P^rou  et  du'^ezdicvcii^^^QxXk  ^%^NK«i^<k\^^ 
arts  indnstriels,  les  mu84ea  du  Trocadero.    1  y.    gr.  'm  %vo.  ^>3Ki  ^^^  **^  ^p^rocw^ 


520  anthropologV. 

VIII.—SOCIOLOGY. 

AndrewSj  W. — PuDishment  in  the  olden  time.    8yo.    London.    Athenaenm*  Jane  4. 
Avert,  John. — Polyandry  in  India  and  Thibet.    Am.  Antiquarian,  iv,  pp.  48-53. 
BANDEUERy  A.  F.— Historical  introdnction  to  stndles  among  the  Sedentary  Indiana 

of  New  Mexico.    2.  Report  on  the  Enlns  of  Pecos.    Papers  of  the  Arclusological 

Institute  of  America.    Boston:  A.  Williams  Sc  Co.,  1  vol.  8yo.    135  pp.,  11  plates. 
Butler,  James  D. — ^A  Shakespeare  among  the  Indians  early  in  the  history  of  the 

West.    Am.  Antiquarian,  yoL  iii,  101-104. 
Crawford,  T.  P. — The  dynasties  of  Berosus  and  of  China  compared  with  those  of 

Genesis.    No  date  or  imprint. 
Daixt,  E. — Causes  of  human  degeneracy.    Bull.  Soc.  d'Anthrop.  de  Paris,  Iv,  339, 

1881. 
DwiGHT,  H.  0.— The  family  life  of  the  Turks.    Harper's  Mag.,  March.    6  pp. 
DuGDALB,  B.  L. — Origin  of  crime  in  society.    Atlantic  Month.,  Oct.,  Deo. 
FiSEB,  John. — Sociology  and  hero-worship.    An  eTolutionist's  reply  to  Dr.  James. 

Atlantic  Month.,  Jan. 

FisoN,  LoRiMER,  Ain>  A.  W.  Ho  WITT. — Eamilaroi  and  Eumai.  Group-marriage 
and  relationship,  and  marriage  by  elopement,  drawn  chiefly  from  the  usage  of 
the  Australian  aborigiues.  Also  the  Eumai  tribe,  their  customs  in  jK^ace  and 
waK  With  an  introduction  by  Lewis  H.  Morgan,  LL.D.  Melbourne:  Robert- 
son ;  London :  Macmillan.     [Reyiewed  in  Academy  and  Athensum,  April  9, 1881.  ] 

Flower,  W.  £[. — Fashion  in  Deformity,  as  illustrated  in  the  customs  of  barbarous 
and  ciyilized  nations.    Nature  Series,  Macmillan,  No.  26,  Humboldt  Library. 

F0NTPERTUI8,  A.  DE. — Etudes  sur  PAm^rique  latine ;  le  Mexique.  J.  des  ^conomistes, 
March. 

Geddes,  p. — Economics  and  statistics,  yiewed  from  the  standpoint  of  the  preliminary 
sciences.     Before  section  F,  Brit.  Assoc.  Nature,  Sept.  29, 1881,  in  full  with  tables. 

Hale,  Horatio. — ^A  lawgiyer  of  the  stone  age.    Am.  Assoc,  Cincinnati. 

Harsha,  W.  J. — ^The  Indian  question  in  the  United  States.  Catholic  Presbyterian, 
April. 

Indian  question.  Our.    J.  Mil.  Seryice  Inst.,  U.  S.,  ii. 

Indian  policy.  What  shall  be  ourf    Army  and  Nayy  J.,  July  9. 

Lbtournbau,  C. — Sociology  based  upon  ethnography.  Translated  by  H.  M.  TroUope. 
8yo.    Library  of  Con  temp.  Science. 

Mitchell,  Arthur. — The  past  in  the  present:  What  is  ciyilizationf  New  York: 
Harper  &,  Bros.,  1881.    1  yol.    6yo.    362  pp. 

M0R8ELLI,  HENRT.—Suicide :  an  essay  on  comparatlye  moral  statistics.  International 
Science  Series,    xxxii.  London :  C.  Eegan  Paul  &  Co.    Nature,  Deo.  29. 

Powell,  J.  W. — Wyandot  Goyemment.  A  short  study  of  tribal  society.  Ist  An. 
Rep.  Bureau  of  Ethnol.,  Smithson.  Inst.,  pp.  59-69. 

Pierce,  M.  P.— The  Indian  problem.    Stoddart's  Rey.,  June. 

Peet,  S.  D. — I'he  tribal  condition  of  the  American  races  a  clue  to  the  condition  of 
society  in  prehistoric  ages.    Am.  Antiquarian,  iii,  pp.  202-217. 

Rawlinson,  G. — The  prospectiye  ciyllization  of  Africa.    Princeton  Rey.,  Sept. 

RiGGS,  A.  L. — Where  shall  our  Indian  brothers  go  to  school?  Jour,  of  Education, 
Sept.,  Oct. 

Concerning  gentes  and  phratries.    Am.  Antiquarian,  iy,  pp.  63-64. 

ROTCE,  C.  C. — Cessions  of  land  by  Indian  tribes  to  the  United  States,*  illustrated  by 
those  in  the  State  of  Indiana.  1st  An.  Rep.  Bureau  Ethnol.,  Smithson.  Inst.,  pp. 
247-268.    Map. 

Savage,  M.  J. — ^Natural  ethics.    North  Am.  Rey.,  Sept. 

SCHURZ,  C. — Present  aspect  of  the  Indian  problem.    North  Am.  Rey.,  July. 

Smith,  M.  C. — Training  the  Indians.    Methodist  Prot.  Mag.,  July,  Aug. 

SrsNCBR,  H. — Descriptiye  Sociology,  or  groups  of  sociological  facts,  classified  and 
arrao^ed  by  H.  Spencer ;  North  and  South  Aknerican  races,  No.  7.  N.  York^  D. 
Appleton  A  Co.    folio. 
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The  development  of  political  institntions: 

III.  Political  integration.      Pop.  So.  Month.,  Jon. 

IV.  Political  dUSerentiation. 
y.  Political  forms  and  forces. 

VI.  Political  heads,  ohiefii,  &.o. 
VII.  Compound  political  heads. 
VIII.  Consultative  bodies. 
IX.  Representative  bodies. 
X.  The  militant  type  of  society. 
XI.  The  industrial  type  of  society. 
VOOT,  Carl. — Lingering  barbarism.    Pop.  Sc.  Month.,  March. 
Ward,  Lester  F. — Politico-social  functions :  A  paper  read  before  the.Anthrop.  Soo. 

of  Washington.    Reprint  firom  the  Penn  Monthly,  May.    16  pp. 
Wehle,  Theodore.— Origin  and  history  of  life  insurance.    Pop.  So.  Month.,  Aug. 
Yarrow,  H.  C. — ^Medical  facts  relating  to  the  Znfii  Indians  of  New  Mexico.    Rocky 

Mt.  Med.  Rev.,  Colorado  Springs,  1880-^1,  i,  pp.  19^194. 
— ^—  A  further  contribution  to  the  study  of  the  mortuary  customs  of  the  North 
American  Indians.    1st  An.  Rep.  Bureau  of  Ethnol.,  Smithson.  Inst.,  pp.  87>203. 
Figs.  1-47,  in  wood  and  on  stone. 

IX.— Daimonology  or  Pneumatoloqy. 

Arotle,  The  Duke  of. — ^The  unity  of  nature.    Contemp.  Rev. : 
V.  On  the  truthfulness  of  human  knowledge,  Jan. 
VI.  On  the  moral  character  of  man,  considered  in  the  light  of  the  unity  of 

nature,  Feb. 
VII.  On  the  moral  character  of  man,  considered  in  the  light  of  the  unity  of 

nature,  March. 
VIIL  The  origin  of  religion,  ApriL 
IX.  The  origin  of  religion,  considered  in  the  light  of  the  unity  of  nature, 

May. 
X.  The  origin  of  religion,  considered  in  the  light  of  the  unity  of  nature, 
June. 
Bassett,  F.  S. — Superstitions  and  legends  of  the  sea.    Unitied  Service  Mag.,  May, 

June,  July,  November. 
Beauchamp,  W.  M. — Indian  missions  of  the  colonial  period.    New  York.    Church 

Eclectic,  July. 
BiQELOW,  H.  R. — Curiosities  of  superstition.    Maryland  Med.  J.,  October. 
Brinton,  Da^el  G.— The  names  of  the  Gods  in  the  Kiche  myths.  Central  America. 

Read  before  the  Am.  PhiL  Soc,  Nov.  4.    Printed  by  McCalla  &  Stavely,  Philad. 
Budhist  birth  stories.    [Rev.  in  Athen.,  June  18,  18bl.] 
Cox,  George  W. — Introduction  to  the  study  of  mythology  and  folk-lore.    N.  Y., 

Henry  Holt  <&  Co.    360  pp.    12mo. 
Cox,  George. — Introduction  to  mythology  and  folk-lore.    Kegan  Paul,  French  &  Co. 

Rev.  in  Academy,  Oct.  22,  1881. 
Development  of  religion.    Westminster  Rev.,  July. 

DORMAN,  RusHTOX  M.— The  origin  of  primitive  superstitions,  and  their  development 
into  the  worship  of  spirits  and  the  doctrine  of  spiritual  agency  among  the  aborig< 
ines  of  America.  Philadelphia  and  London,  J.  B.  Lippincott  &  Co.  [Rev.  in 
Academy,  Nov.  5, 1881.] 
Dorset,  J.  Owen. — How  the  rabbit  caught  the  sun  in  a  trap ;  to  illustrate  the  method 
of  recording  Indian  languages.  1st  An.  Rep.  Bureau  of  Ethnol.,  Smithson.  Inst.,  « 
pp.  581-683. 

The  young  chief  and  the  thunders;  an  Omaha  myth.    Am.  Antiquarian,  iii, 

pp.  303-313. 
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Dter,  T.  F.  T. — The  \vill-o-'wi8p  and  folk-lore.     (Gentleman's  Ma|i^.)    Popular  Se. 

Month.,  May. 
FiSKE,  John. — What  is  mythology?    Atlantic  Month.,  Joly. 
Folk-Lore. — A  short  review  of  the  literature  of.    Athensemn,  Joly  16,  '81. 
Grinnell,  Dr.  F. — The  Sionx  son  dance.    Cincinnati  Lancet,  July. 
Hedge,  F.  H. — The  philosophy  of  fetishism.    Unitarian  Rev.,  March. 
Hubbard,  A.  J.  G. — Census  of  religions.    XlXth  Century,  Jan.    14  pp. 
Htatt,  F.  £. — Lunar  lore  and  portraiture,    ^op.  Sc.  Month.,  Aug. 
Klett,  Francis. — The  cachina ;  a  dauce  at  the  Puehlo  of  Zufia.    Wheeler's  U.  S.  Geog. 

Surv.  W.  of  100th  Merid.,  vii,  pp.  3:12-336. 
Leqge,  James. — The  religions  of  China :  Confacianism  and  Taoism  described  and 

compared  with  Christianity.    N.  York,  Charles  Scrihner's  Sons.    12mo.    308  pp. 
Miixer,  0.  D.— Solar  symbolisms  in  the  ancient  religions,  2.   Am.  Antiquarian,  iii,  pp. 

218-227. 
Powell,  J.  W. — Sketch  of  the  mythology  of  the  North  American  Indiams.    1st  An. 

Rep.  Bureau  Ethnol.,  Smithson.  Inst.,  pp.  19-56. 
RiGGS,  S.  R. — ^A  dog's  revenge,  illustrating  the  method  of  recording  Indian  languages. 

1st  An.  Rep.  Bureau  of  Ethnol.    Washington,  D.  C.    p.  587. 
Smith,  Erminnie  C. — ^Myths  of  the  Iroquois.    Am.  Antiquarian,  iv,  pp.  31-39. 
W.,  M.  E. — Tree  and  serpent  worship.  'Western,  Jan.,  Feb.    22  pp. 

X.— Hexiology. 
BuczLET,  S.  B. — Climatic  influences  on  mankind.    Penn  Month.,  Jan. 

XI.— iNSTBUlfENTALITIES. 

American  Association  for  theAdvancement  of  Science.  See  Dall,  De  Haas,  Hale, 
Henderson,  Hoffman,  Holbrook,  Langdon,  Mallery^  Mason,  McAdams,  Morse,  Peet^ 
Smith,  Thomas. 

American  Naturalist.  Devoted  to  the  natural  sciences  in  their  widest  sense.  Monthly. 
[In  addition  to  articles  of  the  highest  scientific  value,  there  is  a  department  of 
Anthropology  for  notes.] 

American  Oriental  Society  met  in  Boston,  May  18,  1881. 

Annales  de  demographic  intemationale.    Ed.  by  Dr.  Arthur  Chervin,  and  published 
quarterly  by  G.  Masson,  Paris, 
o     Annual  Report  of  the  Commissioner  of  Indian  Affairs  to  the  Secretary  of  the  Interior 
for  the  year  1880.    Washington:  Govt.  Printing  Office. 

Anthropological  Bibliography.    Revue  d' Anthropologic.    Jan.,  1882,  pp.  187-192. 

Anthropological  materials  in  the  Anatomical  Museum  of  the  Royifl  Univenity  at 
Berlin.  First  part  by  Dr.  G.  Broesike.  Archiv  f.  Anthrop.,  xiii,  pt.  3,  suppL 
pp.  i-viii,  1-87. 

Anales  del  Museo  Nacional  de  Mexico.    Tomo  ii,  entcega  4a-6a. 

Antiquary  (The).  A  magazine  devoted  to  the  study  of  the  past.  London :  Elliot 
Stock,  62  Paternoster  Row.    iii-v. 

Anthropological  Society  of  Washington.  Abstracts  of  Transactions,  pub.  by  the 
society,  1881. 

ABCHiEOLOGiCAL  Cougress  in  Tiflis.  Yth  session  of  the  Russian  ArchieologicxU  Con- 
gress, September,  1881.  Archiv  f.  Anthrop.,  xiii,  pt.  iv,  pp.  520-522.  (Nature, 
Oct.  20.) 

ARCHiEOLOGiCAL  Institute  of  America.  2d  Annual  Report.  Cambridge:  John  Wil- 
son.   49  pp.,  pamph. 

Archaeological  Institute  of  America.    American  series  1.    Boston:  A.  Williams  A, 
•         Co.    Su  Baudelier. 

Archiy  ftir  Anthropologic.  Zeitschrift  ftir  Naturgeschichte  und  Urgeschiohte  des 
Menschen.  Organ  der  deutschen  Gesellschafb  fUr  Anthropologic,  Ethnologie  und 
UTgeBchichte,    Braunschweig :  Yieweg  u.  Sohn. 
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Archivio  per  V  anthropologia  e  la  etnologia.  Firenze.  xii,  1880.  Ed.  Dr.  Paolo 
Mantegazza. 

Baibd,  Spencer  F. — Report  of  the  Smithsonian  Institution  for  1880.  Separate  pam- 
phlet giving  acconnt  of  work  done  in  1880. 

Barber,  Edwin  A. — Notes  in  the  Am.  Antiquarian,    iv,  pp.  78-79. 

BoEHMSR,  George  H. — Index  to  papers  on  anthropology  published  by  the  Smithso- 
nian Institution,  1847-1878.    Reprint,  10  pp.    Washington. 

Bulletins  de  la  Soci^t^  d'Anthropologie.  3d  series  commenced  in  1878.  1  vol.  a 
year,  quarterly.    10  francs.    G.  Masson,  Paris. 

BuTTERFiELD,  C.  W.— History  of  the  Discovery  of  the  Northwest  In  1634;  with  a 
sketch  of  the  life  of  Jean  Nicollet,  the  Discoverer.  Cincin. :  R.  Clarke  &,  Co. 
12mo. 

Bate,  J.  de. — Compte  rendu  du  Congr^  international  d'anthropologie  et  d'arch^lo- 
gie  pr^historique  de  Lisbonne.    Tours.    8vo. 

Catalogue  of  Anthropological  Literature.    Archiv  f.  Anthrop.,  xiii,  Supplement,  pp» 
1-143.    (Most  excellent,  with  short  reviews  of  works.) 
I.  ArchsDology  and  Prehistory,  by  J.  H.  Miiller,  1-32. 
II.  Anatomic,  by  A.  Ecker,  321-38. 

III.  Ethnography  and  Travels,  dtc,  by  Dr.  Frederick  Ratzel,  38-122. 

IV.  Zoology,  by  Dr.  W.  Branco,  123-end. 

Catalogue  of  American  Anthropological  Literature.  Archiv  fUr  Anthrop.,  xiii,  Sup^ 
piemen t,  literature,  pp.  108-114.    (Prior  to  1881.) 

Cartailhac,  E. — Congr^  international  d'anthropologie  et  d'arch^logie  presto- 
riques.    Rapport  sur  la  session  de  Lisbonne.    Toulouse,  1881. 

Chinese  Linguistic  Study,  The  Progress  of.  Triibner's  Literary  Record,  vol.  i,  Nos.  11 
and  12. 

Clarke,  Robert,  &,  Co. — The  scientific,  literary,  social,  art,  and  public  educational 
institutions  and  collections  of  Cincinnati  and  vicinity.  Cincinnati,  33  pp.  [Con- 
tains the  names  of  the  largest  private  collections.  ] 

CONGR^  et  missions  ethnographiques.  Second  session  announced  to  be  held  at  Ge- 
neva, in  April,  1882.  American  delegates.  Prof.  John  T.  Short,  of  Columbus,  0.; 
and  Francis  Parkman,  of  Boston,  Mass. 

CONGRis  des  Am^ricanistes  at  Madrid,  Sept.  26, 1881.  [Rev.  in  Academy,  Oct.  29,. 
Nov.  5.] 

CONGR^  international  d'anthropologie  et  d'arch^logie  pr^historiques.  Rapport  sur 
la  session  de  Lisboiine,  par  E.  CartaUhao.    Toulouse,  1881.    8vo. 

CoxGRis  et  missions  ethnographiques,  to  be  held  in  Geneva  in  1882. 
The  labors  of  the  congress  will  be  divided  into  seven  sections : 

1.  Ethnogeny:  Origin  and  migration  of  races. 

2.  Ethnology :  Development  of  nations  by  environment,  etc. 

3.  Descriptive  Ethnography:  Description^  and  classification  of  peoples. 

4.  Theoretic  Ethnography:  The  development  of  nationalities. 

5.  Ethic:  Manners  and  customs  of  nations. 

6.  Political  Ethnography:  Motives  to  national  existence. 

7.  Ethnodicy:  Comparative  legislation.    International  law. 
CoxriNENTAL  Literature  in  1881.    Athenseum,  Deo.,  pp.  875-S97. 

'Deutsche  anthropologische  G^esellschaft.  General  meeting  at  Regensburg,  8-10  Au- 
gust, 1881.  Stenographic  Report,  in  Correspondenz  Blatt,  voL  xii.  No.  9,  Septem- 
•  ber,  pp.  65-164. 

DicnoNNAiRB  des  sciences  anthropologiques.    Part  1.  A. — ^Am.,  Paris. 

I>icnoNNAiRB  des  sciences  anthropologiques;  anatomic,  craniologie,  arch^logie  pr^ 
historique,  ethnographie,  d<$mographie,  langues,  religions.  Public  sous  la  direc- 
tion de  MM.  Bertellon  et  al.  Paris,  1881.  4to.  Complete  in  24  parts;  price  per  pari 
1  fr.  25. 
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Etaks,  Richard  Stuart. — Translation  from  the  Spanish  of  the  acconnt  by  the  Pilot 
Ferrel  of  the  voyage  of  Cahrillo  along  the  west  coast  of  North  America  in  1542| 
with  introdnctory  notes  by  H.  W.  Henshaw.  Wheeler's  U.  S.  Geogr.  Snrvey  W. 
of  100th  Merid.,  vii,  pp.  293-314. 

Farr  et  al, — RexK>rt  of  the  anthropometric  committee.  Rep.  Brit.  Assoo.  London, 
1880.    XV,  120-159. 

Fischer,  G.  J.— Historical  and  bibliographical  notes  on  Hippocrates.  Ann.  Anat.  d& 
Sorg.,  Brooklyn,    iii,  235 ;  283. 

Flower,  Prof.  W.  H. — Address  before  the  Department  of  Anthropology.  British  Asso- 
ciation.   [Reported  in  Nature,  Sept.  8, 1881.] 

Hernandez,  Manuel  G. — Directions  for  the  members  of  the  fonrth  meeting  of  the 
Congress  of  Americanists,  at  Madrid,  Sept.  18-20,  1881. 

Index  Catalogne  of  the  library  of  the  Surgeon-General's  Office,  U.  S.  A.  ii.  Ber- 
leoz-Cholas.  Washington:  Government  Printing  Office.  4to.  990  pp.  Introdnc- 
tion,  with  abbreviations  of  titles  to  medical  periodicals,  containing  the  following 
titles  nsefol  to  anthropologists:  Bibliography,  Biography,  Biology,  Blamenbach, 
Brain,  Broca,  Burial,  Cadaver,  Camper,  Cerebellum,  Children.  [This  is  the  most 
elaborate  feat  of  classifying  titles  known  to  this  editor.  ] 

Index  of  gynecological  and  obstetric  literature  of  all  countries  for  the  year  1879. 
Tr.  Am.  Gyneo.  Soc.,  1880.    Boston,  1881.   v,  391-470. 

Index  Medicus. — A  monthly  classified  record  of  the  current  medical  literature  of  the 
world.  Compiled  under  the  supervision  of  Dr.  John  S.  Billings,  U.  S.  A.,  and  Dr. 
Robert  Fletcher,  M.  R.  C.  S.  Eng.    iii.    K.  York:  F.  Leypoldt.    N.  York. 

International  Congress  of  Prehistoric  Anthropology  and  Arch»ology.  Lisbon,  20-29 
Sept.,  1880.    Account  by  Schaaffhausen.    Archiv  t,  Anthrop.,  xiii,  Sept.,  100-120. 

Jones,  John  P.— The  Spanish  Expedition  to  Missouri  in  1719.  Kansas  City  He  v., 
April.    6  pp. 

Incidents  of  early  travel  in  Missouri,  id.,  May.    4  pp. 

Kansas  City  Revi^ew  of  Science  and  Industry,  Kansas  City,  Mo.  Edited  by  Theo.  S. 
v^ase. 

Krcsger,  a.  E. — Kant's  "Anthropology.''  J.  Speculative  Philos.,  January  (continued). 
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ABORIGINAL  WORKS  AT  THE  MOUTH  OF  THE  KLIKITAT 
RIVER,  WASHINGTON  TERRITORY. 

By  T.  M.  WhitcOMb. 

Tlio  works  represented  in  the  accompaoyiug  sketch  consist  of  a  stoiie 
wall  5  feet  high,  filled  inside  with  earth,  except  the  two  squares  i?ithiu. 
These  are  8  feet  deep  and  15  feet  on  each  side,  the  whole  work  being  about 
200  feet  ou  either  side.  There  was  formerly  some  kind  of  wooden  struct- 
ure on  the  stone  wall,  as  the  remains  of  cedar  timbers  occur  at  certain 
points  on  the  top.  The  wooden  work  was  evidently  destroyed  by  fire, 
since  all  the  cedar  is  charred. 


None  of  the  ludians  in  this  country  have  any  knowledge  of  the  build- 
ers or  of  its  use.  There  is  a  tradition  among  them  that  it  was  finished 
a  long  time  ago.  Large  quantities  of  arrow-heads  are  found  in  and 
about  the  works.  The  place  is  eminently  adapted  for  defense,  being 
100  feet  above  the  river.  The  scareity  of  aboriginal  works  of  aperma- 
uent  character  ou  the  Paci&c  coast  makes  this  au  object  of  pecaliar 
interest  to  tbe  archsologist. 
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MOUNDS  KBAR    BDWAEDSVILLE,  WYANDOTTE  COUNTY^ 

KANSAS. 

Bt  E.  F.  Serviss,  of  Wyandotte  City^  Kansas, 

On  the  farm  of  William  Eouns,  on  the  Kansas  Pacific  Bailroad,  near 
Edwardsville^  Wyandotte  County,  Kansas,  14  miles  west  of  this  city, 
there  are  four  mounds  that  have  never  been  explored.  They  are  situ- 
ated on  the  third  terrace  of  the  valley  of  the  Kansas  Eiver,  about  one- 
half  mile  from  it,  near  a  small  creek.  There  is  a  very  large  spring  about 
200  yards  northeast,  and  a  smaller  one  about  300  yards  northwest.  On 
approaching  the  mounds  from  the  east  we  find  them  extending  in  a 
straight  line  in  a  due  westerly  direction.  They  are  about  6  feet  in 
height,  25  feet  in  diameter,  about  50  feet  from  each  other  at  the  base, 
and  of  uniform  size.  They  have  been  somewhat  injured  by  cultivation, 
the  ground  having  been  plowed  twice.  The  soil  is  a  black  loam.  Be- 
fore the  clearing  of  the  land  the  mounds  were  covered  with  a  heavy 
growth  of  timber,  principally  oak,  and  the  stumps  now  remaining  would 
indicate  great  age,  averaging  &om  3  to  4  feet  in  diameter.  A  large 
number  of  axes,  celts,  arrow-heads,  and  other  implements  have  been 
found  in  the  immediate  vicinity  of  the  mounds. 

About  two  years  ago  I  discovered  on  the  farm  of  J.  L.  Stockton,  1 
mile  northwest  of  this  city,  remains  of  an  aboriginal  workshop  or  village. 
I(  is  located  on  a  small  stream,  called  Jersey  Greek,  and  near  a  large 
spring.  It  covers  an  area  of  about  2  acres.  The  soil  is  sandy,  and  to 
the  depth  of  2  feet  is  a  complete  mixture  of  flakes  of  flint,  ashes,  bones 
(both  animal  and  human),  fragments  of  ornamented  pottery,  broken  and 
unfinished  stone  implements  of  nearly  every  description.  The  fragments^ 
of  pottery  are  the  most  numerous ;  there  are  three  kinds  as  to  color;  viz,, 
black,  brown,  and  red,  composed  of  a  mixture  of  clay,  sand,  and  pounded 
shells.  The  variety  of  the  combinations  of  lines  and  dots  is  inexhausti- 
ble.   I  have  never  found  two  pieces  alike. 

Judging  from  the  degrees  of  curvature  of  the  fragments,  the  original 
vessels  were  mostly  globular,  and  would  hold  from  one-half  pint  to  one 
quart.  I  found  a  very  small  vessel,  containing  powdered  bone  or  lime^ 
it  was  globular  in  shape,  would  hold  about  one  gill,  and  was  profusely 
ornamented.  There  are  no  deposits  of  flint  and  other  stone  valuable 
for  arrow -making,  &c.,  in  this  vicinity.  The  axes,  celts,  skin-dressers, 
and  balls  are  all  made  of  porphyry,  and  the  arrow-heads  of  flint. 


ANTIQUITIES  OP  MILLS  COUNTY,  IOWA. 

Bt  Sbth  Deak,.  of  Glenwood,  Iowa. 

Mills  County  is  located  on  the  extreme  western  boundary  of  Iowa,  and 
is  the  second  county  from  the  southern  boundary.  Immediately  prior 
to  its  settlement  by  the  whites  it  was  the  home  of  the  Pottawatomie 


lUSCELLANEOUS  PAPERS  BELATING   TO  ANTHROPOLOGY.   529 

Indians,  nnmeroas  traces  of  whom  may  still  be  seen^  but  the  two  ])la(>es 
to  which  this  article  refers  seem  to  have  an  earlier  date.  The  sketch 
marked  Fo.  1  is  a  point  in  the  southeast  corner  of  the  southwest  quar- 
ter section  8,  township  73  north,  range  43  west  of  the  fifth  principal 
meridian,  and  on  the  lands  now  owned  and  cultivated  by  Mr.  O.  E. 
AUis.    Topographically  considered  it  is  located  on  a  spur  of  the  blujQb 


Sketch  No  1. 

which  form  the  eastern  boundary  of  the  great  Missouri  flood  plain,  and 
is  perhaps  50  feet  above  the  level  of  the  plain.  The  remains  at  present 
consist  of  a  number  of  circular  depressions  on  the  southwestern  slope, 
but  near  the  summit  of  the  aforesaid  point  of  bluff.  To  the  south 
about  400  feet  there  is  at  present  a  deep  ravine,  from  which  flows  an 
excellent  spring  of  water,  while  east  and  north  the  range  of  bluffs  rise 
to  a  height  of  250  feet  above  the  plain.  The  depressions  are  from  20  to 
30  feet  in  diameter,  of  circular  form,  and  at  present  are  from  1^  to  2  feet 
deep,  but  as  the  ground  has  been  in  cultivation  for  a  number  of  years, 
it  is  probable  that  they  have  been  filled  up  considerably. 

The  ground  on  the  site  and  for  some  distance  around  these  hollows 

is  strewn  with  small  chips  of  stone  and  fragments  of  pottery,  together 

with  occasional  tools  of  various  kinds,  such  as  arrow-heads,  knives,  &c 

Also  a  number  of  pieces  of  different-colored  paints  and  occasional  oma- 

S.  Mis.  109 34 
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mentH  have  been  foand.  The  inhabitants  seem  to  bars  nnderstood  the 
mannfactnre  of  pottery  to  some  extent,  aa  uamerona  fragments  Bbov, 
The  clay  for  this  they  obtained  in  the  bank  near  at  hand.  This  was 
probably  mixed  with  the  lime  of  powdered  clam  shells,  and  then  molded 


Sketeh  No.  2. 

into  shape,  and  probably  the  larger  vessels  were  sapported  by  wicker- 
work  made  from  small  twigs,  as  there  are  numerous  specimens  which 
seem  to  show  such  an  arrangement,  althongh  no  perfect  vessels  have 
been  found  here,  nor  is  it  certaiu  whether  the  vessels  were  baked  in  the 
fire  or  not. 
The  writ«r  thinks  the  inhabitants  lived  mostly  upon  the  prodacts 
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from  the  water,  as  the  shells  of  the  fresh-water  clam  are  numerous,  and 
were  obtained  from  the  Missouji  Eiver,  which  at  that  time  probably 
flowed  along  the  foot  of  the  bluff,  at  their  very  door. 

The  stone  for  their  implements  seems  to  have  been  obtained  in  part 
from  some  ledges  near  here,  and  perhaps  some  of  it  from  a  distance,  as 
the  finer  and  more  perfect  of  their  tools  were  made  from  a  kind  not  found 
here,  except  in  the  form  of  pebbles  or  drift  bowlders,  all  the  native 
stone  being  a  carboniferous  liitiestone,  with  the  exception  of  a  very 
coarse  flint  which  is  met  with  in  some  localities,  and  which  was  used  for 
the  larger  tools,  but  which  apparently  was  not  suitable  for  smaller  im- 
plements. Chalcedony  seems  to  have  been  used  by  them  to  some  extent, 
as  were  other  kinds  of  stone  of  which  the  writer  does  not  ktiow  the 
name.  Some  of  these  tools  show  superior  skill,  and  have  been  appar- 
ently first  chipped  into  shai)e  and  then  grouild  to  a  perfectly  smooth 
surface.  This  is  the  case  with  some  hatchets  which  have  been  found, 
also  of  a  globular  stone  which  the  writer  has  in  his  collection,  and  which 
was  probably  used  as  a  sling  shot  or  for  a  similar  purpose. 

Sketch  Ko.  2  shows  the  location  of  a  peculiar  mound,  which  is  situated 
on  the  summit  of  one  of  the  highest  of  the  range  of  bluffs  which  borders 
the  Missouri  Eiver  flood  plain.  It  ^  near  the  northwest  comer  of  the 
northwest  quarter  of  the  southeast  quarter  section  10,  township  72 
north,  range  43  west  of  the  fifth  principal  meridian,  and  is  about  5^  miles 
south  and  2  miles  east  from  No.  1. 

This  bluft'  is  nearly  300  feet  above  the  lowlands,  and  overlooks  the 
country  for  niany  miles  in  every  direction.  The  mound  in  question  was 
formed  of  the  soil  adjacent,  and  is  at  the  present  time  about  8  feet  in 
height  above  the  original  surface.  The  base  of  the  mound  is  elliptical 
in  form,  being  about  70  feet  north  and  south,  and  40  feet  east  and  west. 
The  earth  from  which  this  mound  was  made  was  apparently  taken 
from  a  place  125  feet  south,  where  a  large  depression  exists,  about 
35  feet  square,  and  at  present  5  feet  deep.  There  is  the  stump  of 
a  burroak  tree  16  inches  in  diameter  standing  near  the  northwest  cor- 
ner of  the  pit,  on  the  ed^e  of  the  slope  of  the  bank  ^  also  another  burr- 
oak  stump  14  inches  in  diameter  near  the  southeast  corner,  which  is  also 
on  the  bank,  but  at  the  edge  of  the  excavation.  This  mound  was  par- 
tially opened  some  twenty-five  years  ago,. but  without  yielding  anything 
of  consequence.  My  note-book  shows  the  following  entry:  "Opened 
mound  with  S.  B.  Proudfit,  November  25, 1879,  and  dug  a  hole  6  feet 
long  and  4  feet  wide.  At  7  feet  from  the  surface  came  to  a  layer  of 
ashes  about  one-half  an  inch  thick,  and  below  this  a  layer  of  stones. 
These  stones  were  from  2  to  11  inches  thick  and  would  probably  weigh 
from  20  to  30  pounds.  They  were  evidently  placed  on  what  was  the 
original  surface  of  the  ground,  and  the  ashes  and  earth  placed  abote 
them.  The  stones  were  probably  brought  from  the  Nebraska  side  of 
the  Missouri  River.  About  4  miles  directly  west  the  characteristic 
fossils  in  the  stones  indicate  this.    There  did  not  seem  to  have  been  any 
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action  of  fire  on  the  stones,  so  far  as  Tve  conid  discover,  neither  were 
there  any  bones  or  implements  found  in  the  mound,  although  we  dug 
down  3  feet  below  the  layer  of  stone.  There  were  a  few  chips  of  flint 
found  on  the  ground  around  the  base  of  the  mound,  and  a  large  stone 
implement  which  the  writer  thinks  may  have  been  used  for  a  hoe,  but 
belonged  to  a  later  tribe  than  the  one  which  built  the  mound."  (See 
Fig.  1.)  Two  cemeteries  are  also  fou^d  in  the  county,  but  no  examina- 
tion has  as  yet  been  made. 


DESOEIPTION  OF  MOUNDS  AT  SNAKE  DEN,  NEAE  SALEM, 

HENBY  COUNTY,  IOWA. 

Bt  W.  Y.  Bamta  and  John  QAXBXrBOVf  of  Salem,  Iowa, 

There  are  many  unexplored  mounds  in  Henry  County,  Iowa.  The 
group  examined  and  here  described  are  3  miles  west  of  Salem,  in  sec- 
tion 22,  on  land  owned  by  Mr.  Joel  Jones,  at  a  place  known  as  the  Snake 
Den. 

1.  The  first  one  in  the  group  is  8  feet  high,  and  20  feet  in  diameter.  It 
was  opened  by  the  authors,  but  iA)thing  of  value  was  discovered  within. 
A  burr-oak  26  inches  in  diameter  was  growing  on  the  summit.  The  land 
slopes  gradually  westward  to  Little  Cedar  Creek. 

2.  Sixty  feet  firom  No.  1  occurs  a  burial  mound  nearly  level  with  the 
surrounding  surface  and  20  feet  across.  It  is  covered  with  flat  rocks. 
(A  large  quantity  of  bones  of  all  sizes  were  encountered,  but  none  of  them 
were  whole,  and  some  appear  to  have  been  burned.) 

3.  No.  3  is  60  feet  from  No.  2.  It  is  3  feet  high.  It  was  not  very 
thoroughly  opened.  In  it  was  found  ooie  body,  lying  at  length,  between 
flag-stones,  the  head  toward  the  north.    The  bon^s  were  badly  decayed. 

4.  This  mound  is  the  usual  distance  from  the  last  mentioned.  Indeed, 
to  avoid  rei>etition,  it  is  a  remarkable  fact  that  each  of  the  mounds  in 
this  row  is  just  60  feet  from  the  preceding.  This  mound  was  3  feet 
high  and  20  feet  ib  diameter.  It  was  but  partially  ojiened,  and  three 
skeletons  were  found,  badly  decayed,  lying  at  length,  the  heads  to  the 
noi-th. 

5.  The  fifth  mound  in  the  series  is  5  feet  high  and  20  feet  in  diameter. 
The  top  was  covered  with  smooth,  flat  rocks,  arranged  in  the  shape  of  an 
elongated  hexagon  or  coffin  lid,  with  stones  set  edgewise  around  the 
border.  Five  feet  beneath  the  top,  that  is,  on  a  level  with  the  natural 
surface,  two  bodies  were  lying  at  full  length,  the  heads  toward  the  north. 

6.  The  sixth  mound  was  not  opened.  It  is  30  feet  in  diameter  and  5 
feet  high.  * 

7.  The  next  in  order,  No.  7,  is  also  5  feet  high  and  20  feet  in  diameter. 
It  was  only  partially  explored,  revealing  a  few  human  bones.  On  the 
top  there  are  two  trees  growing,  one  of  them  2  feet  in  diameter, 

8.  No.  8  is  5  feet  high  and  30  feet  in  diameter.   It  had  been  opened 
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previously  to  the  visit  of  the  authors.  It  is  said  to  have  contained  a 
stone  vault,  in  which  were  discovered  human  crania,  &c.  These  were 
very  badly  decayed.  A  sandstone  mortar  and  arrow-points  were  also 
found.    The  burial  seems  to  have  been  in  a  sitting  posture. 

9.  The  first  eight  mounds  are  in  a  right  Kne,  but  "So.  9  is  60  feet  east 
of  Fo.  8.    It  was  5  feet  high,  and  yielded  nothing  upon  exploration. 


MOUNDS  IN  BALLS  COUNTY,  MISSOUEL 
By  George  L.  Hardy  and  Fred.  B.  Scheetz,  of  Monroe,  Mo, 

The  only  ancient  remains  in  Ealls  County,  so  far  as  known  to  the 
writers,  are  what  are  commonly  called  mounds.  They  are  located  on 
Salt  Eiver,  a  western  tributary  of  the  Mississippi,  passing  through 
townships  55  and  5B,  in  ranges  5,  6,  and  7  west  of  the  fifth  prime  me- 
ridian. 

The  mounds  are  invariably  found  within  less  than  a  mile  of  a  stream 
affording  a  permanent  water  supply.  They  are  always  in  the  bottoms 
or  on  the  crests  of  bluffs  and  ridges,  bordered  either  by  the  streams  or 
the  bottom  lands,  mostly  by  the  latter. 

It  is  impossible  to  state  what  changes  have  taken  place  in  the  course 
of  the  streams  since  the  erection  of  the  mounds,  but  doubtless  in 
some  places  they  have  been  very  great.  The  growth  of  timber  is  uni- 
versally the  same  on  the  mounds  and  in  the  surrounding  forests. 

Occasionally  a  single  one  is  found,  but  they  are  almost  invariably  in ' 
groups,  numbering  IromS  to  10,  and  sometimes  more.  Commonly  they 
follow  the  crest  of  the  ridge,  but  when  they  occur  in  the  bottoms  or  on 
a  level  bluff  they  are  found  in  direct  line^  or  in  gentle  curves,  extend- 
ing generally  east  and  west.  They  exist  in  large  numbera  in  almost 
every  bottom  and  on  nearly  every  bluff,  on  both  sides  of  the  river, 
throughout  the  entire  county,  as  well  as  on  its  branches  near  the  main 
stream. 

The  mounds  are  usually  circular  in  ground  plan,  and  rise  above  the 
present  level  from  2  to  12  feet.  They  are  composed  either  wholly  of 
earth,  wholly  of  stone,  or  of  the  two  combined.  Where  stone  was  used 
at  all,  the  plan  seems  to  have  been  first  to  pave  the  natural  surface 
with  flat  stones  in  one  or  two  thicknesses  for  a  foundation.  In  one 
case  the  stones  were  thrown  together  indiscriminately.  Peculiar  con- 
structions will  be  more  fully  noted  in  thB  descriptions  given  below  of 
mounds  examined  by  the  present  writers. 

The  stones  were  procured  from  the  beds  of  the  neighboring  streams 
or  from  beneath  the  bluffs.  Barely  can  it  be  det/Crmined  whence  the 
earth  was  taken,  there  being  only  one  example  where  there  was  any 
indication  of  the  removal  of  the  earth  in  the  vicinity. 
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Haman  remains  are  almost  invariably  met  witli,  only  one  exception 
being  noted.  The  bones  are  generally  very  much  decayed,  though  each 
l)one  is  found  almost  entire,  except  those  of  the  head.  This  seems  to 
have  always  rested  on  a  stone,  and  to  have  been  covered  by  one  or 
more,  so  that  it  is  always  found  in  a  crushed  condition.  In  stature 
the  skeletons  indicate  a  variation  from  5  to  6  feet.  No  jaw-bone  or 
even  a  fragment  of  one  has  been  found  from  which  the  teeth  were 
missing,  and  of  the  scores  of  teeth  recovered  there  has  been  but  one 
decayed,  a  wisdom  tooth  still  in  place.  The  teeth  invariably  indicate 
mature  or  advanced  age.  The  human  remains  found  in  mounds  con- 
structed wholly  of  stone  are  generally  much  more  decayed  than  those 
in  mounds  of  mixed  material.  In  rare  instances  stone  implements, 
l)ipes,  &c.,  are  taken  from  the  excavations,  but  these  are  more  frequently 
picked  up  on  the  surface  at  no  great  distance  from  the  remains. 

So  far  as  known,  no  accounts  have  been  published  concerning  these 
mounds,  nor  have  any  systematic  examinations  been  made. 

As  the  stones  used  in  their  construction  were  of  a  kind  useful  to  the 
early  settlers  in  walling  up  their  wells,  laying  foundations,  building 
chimneys,  &c.,  nearly  all  such  material  has  been  removed,  so  that  it 
is  rare  to  find  a  mound  that  has  not  been  disturbed  to  some  extent. 

Since  all  the  bottom  lands  are  now  in  cultivation,  those  in  such  loca-^ 
tions  have-  been  plowed  down  for  many  years.  But  where  they  are 
tolerably  large  and  built  principally  of  stone,  as  is  generally  the  case, 
they  are  still  well  defined.  Those  that  are  situated  on  timber  lands 
have  the  same  growth  of  trees  upon  them  as  in  the  surrounding  forests, 
•if  they  are  composed  wholly  of  earth.  In  some  cases  white-oaks  2  feet 
in  diameter  or  more  are  found  on  the  very  summit  as  well  as  on  the 
slopes. 

In  the  southeast  quarter  section  6,  township  55,  range  5,  owned  by 
Mr.  J.  Brashear,  on  the  right  bank  of  Salt  Eiver,  is  a  row  of  mounds 
on  the  top  of  the  bluff,  which  rises  precipitously  and  then  slopes  back 
to  the  interior.  There  are  twelve  of  them,  the  three  southern  ones  be- 
ing in  a  cultivated  field,  the  others  in  the  native  woods.  They  vary 
in  distance  from  20  to  70  yards  and  in  size  from  20  to  50  feet  in  diam- 
eter, and  in  height  from  2  to  5  or  6  feet.  Except  the  south  one  they 
are  of  mixi  d  material.  That  was  wholly  of  stone,  which  was  mainly 
removed  by  Mr.  Brashear  some  forty  years  ago,  when  he  commenced 
his  improvements.  He  found  in  it  a  single  human  skeleton  of  large 
size.  The  fourth  from  the  south  was  examined  by  us  a  few  weeks  ago 
by  digging  a  ditch  about  3  feet  wide  through  its  center.  It  is  58  feet 
in  base  diameter,  and  at  the  center  5^  feet  above  the  general  surface^ 
having  several  white  oaks  growing  upon  it  as  largo  as  any  in  the 
woods.  The  base  was  of  flat  limestone,  thrown  together  without  or- 
der; above  this  a  la^'er  of  earth,  another  of  stone,  and  so  on  to  the 
top.  No  relics  were  found  except  a  small  fragment  of  pottery,  a  por- 
tion of  a  globular-shaped  vessel,  the  inside  of  which  was  coated  with  a 
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greasy  soot,  which  smutted  one's  hand  like  lamp  smoke.  This  was 
foand  about  3  feet  below  the  surface.  Many  such  fragments  have  been, 
and  some  can  still  be,  found  on  the  field  before  spoken  ot  There  wa« 
no  indication  of  any  decayed  substance  anywhere  to  be  detected,  nor  of 
any  action  of  fire,  except  on  some  of  the  limestones,  which  had  evi- 
dently occurred  before  they  were  placed  in  the  mound.  The  earth  in 
this  mound  appears  to  have  been  taken  from  a  portion  of  the  field  about 
160  yards  distant. 

Southeast  of  the  house  of  Mr.  Bobert  M.  Spalding,  in  the  southeast 
quarter  section  36,  township  56,  range  6,  about  1  mile  from  the  left  bank 
of  the  river  is  a  row  of  mounds,  the  western  one  of  which  was  composed 
of  stone  of  a  peculiar  color,  only  found  in  the  vicinity  on  the  right  bank 
of  the  river  at  the  distance  of  nearly  1  mile. 

On  the  southeast  quarter  section  35,  township  56,  range  6,  we  opened 
a  mound,  one  of  several  on  the  top  of  the  ridge.  Un  the  south  side  of 
it  the  bed  stone  had  been  formed  into  a  shallow  trough.  On  removing 
the  flat  stones  which  covered  this,  and  which  showed  no  action  of  fire, 
we  found  a  bed  of  charcoal  several  inches  thick,  both  animal  and  vege^ 
table,  and  the  limestone  which  composed  it  was  burned  completely 
through.  Some  fragments  of  a  human  femur  were  found  in  a  calcined 
state.  There  was  no  indication  of  fire  elsewhere  in  the  mound,  but  there 
were  the  partial  remains  of  several  skeletons,  lying  in  two  layers,  with 
stone  and  earth  between  them.  The  implements  marked  with  Mr.  Spald- 
ing's  initials  were  found  in  his  vicinity,  and  are  sent  by  him. 

On  the  west  half  of  the  southwest  quarter  section  4,  township  55,  range 
6  west,  owned  by  Mr.  Utterback,  a  row  of  mounds,  four  in  number,  is  found, 
commencing  on  the  brow  of  the  bluff  and  extending  back  in  nearly  a 
westerly  direction,  in  a  slight  curve  for  about  250  yards,  at  irregular  dis- 
tances. The  eastern  one  is  much  the  largest.  The  others  are  all  in  a 
field  which  has  been  cultivated  for  thirfy  years.  One  was  examined  and 
opened.  Fragments  of  human  bones  were  found  on  the  surface,  thrown 
up  by  the  plow.  On  the  north  and  south  sides  single  skeletons  were 
found,  laid  at  length  east  and  west,  and  between  the  two  a  confused  mass 
of  bones,  as  though  a  number  of  bodies  had  been  thrown  together  indis- 
criminately. The  diameter  of  this  mound  was  about  30  feet,  its  height 
about  2^  feet  above  the  general  surface.  It  was  composed  of  earth  and 
stones. 

On  the  northeast  comer  of  section  8,  township  55,  range  6  west, 
owned  now  by  W.  Keithley,  a  mound  was  opened  by  one  of  the  present 
writers  (G.  L.  H.)  in  1853.  It  was  on  the  brow  of  the  bluff,  about  50  feet 
in  base  diameter,  and  at  the  center  5  to  6  feet  high,  and  made  wholly  of 
stone ;  near  the  middle  lay  a  single  skeleton,  indicating  a  person  6  feet 
4  inches  in  height.  It  was  extended  at  full  length,  with  head  to  the 
we8t<.  A  dry  wall  was  laid  up  around  the  remains  1}  feet  high,  and  this 
covered  with  large  flat  stone,  on  which  the  remainder  were  thrown  in- 
discriminately. . 
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Near  the  northwest  comer  of  section  18,  township  55,  range  6  west, 
is.  an  isolated  conical  hill,  called  the  ^^  Sound  Knob."  Its  crest  is  a  nar- 
row ridge  about  150  yards  long,  on  which  are  four  mounds.  The  north- 
ern one  was  much  the  largest,  and  forty  years  ago  portions  of  a  dry 
wall  still  were  standing,  4  to  5  feet  in  height.  Human  remains  were 
found  in  ^11  these  mounds. 

In  section  24,  northeast  quarter,  township  55,  range  7,  and  on  the  opi>o- 
site  side  (the  left)  of  the  river,  is  a  similar  but  smaller  hill,  called  ^^  Wil- 
son's Knob."  Its  crest  is  about  120  feet  long,  completely  covered  with 
stone  to  the  depth  of  several  feet,  the  pile  being  about  20  feet  wide.  On 
examination,  made  recently,  it  was  found  to  have  been  originally  a  row  of 
burial-places,  nine  in  number,  circular  in  form,  each  from  8  to  9  feet  in 
diameter  (inner  measure),  contiguous  to  each  other.  The  remains  of  the 
walls  still  stand  to  the  height  of  about  20  inches.  Judging  from  appear- 
ances, it  would  seem  that  each  had  been  of  a  conical  or  dome-like  form. 
They  were  composed  wholly  of  stone,  and  the  remains  found  in  them 
were  almost  wholly  decomposed. 

On  the  top  of  an  opposite  ridge  to  the  west  is  another  row,  four  in 
number,  similar  to  those  just  described,  except  that  the  cists  are  square 
instead  of  circular,  the  sides  being  equal  to  the  diameter  of  the  former. 
In  these  also  only  small  fragments  of  bones  could  be  found.  These 
last  have  been  examined  within  a  tew  days. 

On  the  left  bank  of  the  river,  about  1  mile  below  the  ^^  Bound  Knob'^ 
above  referred  to,  are  what  are  known  as  ^^The  Painted  Bocks,"  a  num- 
ber of  rough  representations  of  the  human  figure,  about  20  inches  in 
height.  They  are  drawn  on  the  face  of  the  bluff,  which  overhangs  so 
as  to  afford  almost  complete  protection  from  the  weather.  This  bluff 
rises  180  to  200  feet  above  the  bed  of  the  stream,  and  these  drawings 
are  60  or  70  feet  below  the  top.  At  the  foot  of  the  bluff  are  large  masses 
of  fallen  rock  and  earth,  filling  up  between  the  river  and  the  bluff,  and 
rising  within  30  feet  of  the  drawings.  The  central  human  figure  is 
somewhat  larger  than  the  others,  who  are  represented  as  approaching 
him  in  Indian  file. 

A  single  mound  was  found  on  the  northwest  comer  of  the  southwest 
quarter  section  12,  township  55,  range  7,  on  the  point  of  a  secondary 
ridge,  near  a  small  northern  tributary  of  Salt  Biver.  It  contained  two 
skeletons,  one  with  the  head  east,  the  other  west.  Beneath  one  of  these 
a  trench  had  been  dug  and  filled  up  with  stone,  on  which  flat  stone  had 
been  laid,  and  on  which  last  the  body  had  been  placed. 
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MOUNDS  IN  THE  SOUTHERN  PAET  OF  PIKE  COUNTY,  MIS- 
SOURI. 

Bt  Joseph  C.  Watkins,  of  Ashley,  Mo. 

There  are  moands  in  this  section  known  as  ^^  Indian  graves."  The  time 
of  their  construction  antedates  the  settlement  of  this  section  by  the 
whites.  Some  of  the  oldest  citizens  suppose  that  the  moands  were  the 
burial  places  of  the  Sacs  and  Foxes,  but  they  say  the  mounds  appeared 
as  old  when  they  first  came  here,  sixty  years  ago,  as  they  do  now.  I  have 
found  no  one  who  ever  saw  or  heard  of  the  construction  of  one  of  these 
mounds.  There  are  no  other  indications  of  a  former  occupation  of  this 
region  by  the  aborigines  that  I  have  ever  seen.  The  mounds  visited 
by  me  are  located  in  the  southern  part  of  Pike  County,  Missouri,  as 
follows : 

One  mound  on  the  land  of  L.  M.  Wells,  southwest  corner  of  the  north- 
west quarter  section  34,  township  52,  range  3  west,  about  1^  miles  south- 
west of  Ashley ;  one  on  what  is  known  as  the  ^' House  Land,"  about  the 
center  of  the  southwest  quarter  section  28,  township  52,  range  3  west, 
about  2  miles  west-southwest  of  Ashley ;  one  on  the  land  of  James  Far- 
qnar,  northwest  comer  of  the  northeast  quarter  of  the  northwest  quar- 
ter section  10,  township  51,  range  3  west;  three  on  the  land  of  E.^. 
Collins,  near  the  southwest  comer  of  section  IG,  and  about  1  mile  south- 
east of  New  Hartford;  two  on  the  land  of  Benjamin  Young,  northwest 
oorner  of  the  northwest  quarter  section  24,  township  51,  range  3  west; 
three  on  the  land  of  John  Motley,  near  the  southeast  comer  of  section 
24,  township  51,  range  3  west,  and  near  the  junction  of  the  creeks  North 
Cuivre  and  Indian,  and  nearest  the  post-office  of  Louisville,  Lincoln 
County,  Missouri ;  two  on  the  Coperhaver  farm  (now  occupied  by  Nunc 
Estis),  about  2}  miles  south  of  Louisville,  Lincoln  County,  MissourL 

All  the  mounds  in  question  are  situated  on  high  points  of  land,  form- 
ing bluffs  to  the  creeks  Cuivre  and  Indian.  At  the  foot  of  the  bluffs 
are  good  springs.  Back  from  the  bluffs  the  surface  is  undulating  and 
tillable. 

Three  of  the  mounds  are  isolated,  six  in  groups  of  threes,  and  four  in 
groups  of  twos.  All  the  mounds  are  circular.  They  are  composed  of 
soil  and  rock,  some  with  the  dirt  and  rock  alternating,  some  of  clay, 
with  vaults  of  rock  in  the  center.  In  the  center  of  some  there  are  rect- 
angular vaults  contaiuing  remains  and  soil.  The  material  was  probably 
obtained  near  by — the  rock  from  the  ravines  and  the  soil  from  the  banks 
of  the  same.  Eight  of  the  mounds  have  been  partially  explored — all  of 
the  Collins  group,  both  of  the  Benjamin  Young  group,  and  Nos.  1  and 
2  of  the  Motley  group;  also  one  of  the  isolated  mounds  on  L.  M.  Wells' 
land. 

In  No.  1  of  the  Collins  group  the  remains  of  two  skeletons  were  found, 
with  some  fragments  of  pottery.    In  No.  2  of  same,  in  a  rectangular 
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vault,  4  by  6  feet,  .were  found  the  remains  of  eight  skeletons,  with  a  few 
pieces  of  pottery.  In  Ko.  3  of  same,  a  vault  made  of  flat  rocks,  in  the 
shape  of  a  coffin,  containing  a  few  pieces  of  cranial  bones,  very  much 
decayed.  In  l^o.  2  of  the  Young  group  nothing  was  found.  In  No.  1 
of  same,  a  large  vault,  the  dimensions  of  which  we  did  not  have  time 
to  determine,  contained  human  remains,  much  decayed,  among  which 
were  found  three  flint  arrowheads,  a  small  vessel  molded  of  clay  and 
burnt,  and  a  pipe  carved  out  of  steatite,  having  upon  its  front  a  figure- 
head. In  No.  1  of  the  Motley  group  bones  were  found,  and  among  them 
a  piece  of  pottery  which  shows  some  attempt  at  ornamentation,  and  a 
peculiar  rock,  oblate-ellipsoidal  in  form,  with  depressions  (central)  on  its 
opposite  sides.  Around  these  depressions  are  36  marks,  arranged  iu 
groups  of  threes.  All  seem  to  have  been  diminished  in  altitude  by  con- 
tinued exposure  to  the  elements. 

Trees  were  growing  upon  all  the  mounds,  but  some  of  them  have  been 
cleared.  On  the  apex  of  No.  1  of  the  Motley  group  an  oak  tree  had 
grown  22  inches  in  diameter,  but  was  blown  down,  and  now  lies  in  the 
last  stages  of  decay.  Large  oak  and  hickory  trees  have  grown  ujxon 
the  other  mounds. 


ANCIENT    EOCK    INSCRIPTIONS    IN    JOHNSON    COUNTY, 

ARKANSAS. 

By  Edwabd  Green,  of  ClarJavillef  Ark, 

Five  miles  north  of  Clarksville,  Johnson  County,  Arkansas,  in  section 
7,  township  10  north,  range  23  west,  is  situated  a  cavern,  or  rock  house, 
as  it  is  commonly  called,  rather  remarkable  for  its  shape  and  the  inscrip- 
tions on  its  walls.  This  cavern  is  in  the  southern  side  of  a  solid  mass 
of  sandstone  that  crops  out  on  the  crest  of  a  hill,  which  rises  some  200 
feet  above  a  small  stream  that  flows  by  its  southern  base. 

The  cavern  presents  the  appearance  of  having  been  worn  out  by  the 
action  of  running  water  in  some  remote  geological  period,  and  in  shape 
approximates  a  quarter  section  of  a  sphere.  It  is  about  50  feet  wide, 
25  feet  deep,  extending  into  the  rock,  and  about  10  feet  high. 

A  partition,  or  rather  two  pillars  of  rock,  descending  from  the  dome 
or  roof  to  the  floor,  divides  the  cavern  into  two  chambers,  of  which  the 
western,  or  left-hand  one  as  you  enter,  is  three  or  four  times  as  large  as 
the  other.  This  partition  divides  the  entrance  into  two  semicircular 
apertures,  which,  together  with  the  high,  bold,  and  retreating  mass  of 
rock  above,  give  it  the  appearance  of  an  enormous  skull  buried  to  the 
orbits  in  the  earth.  This,  together  with  a  peculiar  resonance  produced  > 
whenever  the  floor  is  forcibly  struck,  must  have  caused  this  place  to  be 
held  in  reverence  and  awe  by  the  superstitious  aborigines.  The  cavern 
is  somewhat  difficult  of  access,  and  could  have  been  easily  defended  in 
time  of  war. 
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On  tlie  walls  of  the  larger  chamber  carious  characters  have  be6n  cut 
into  the  rock  to  a  depth  varying  from  one-fourth  to  one-half  inch,  by 
some  blunt  instrument  in  the  hands  of  an  unskillful  sculptor. 

Upon  my  last  visit  to  this  interesting  spot,  with  the  assistance  of  Mr. 
C.  E.  Eobmson,  of  Clarksville,  Ark.,  1  succeeded  in  tracing  these  char- 
acters on  paper,  which  I  afterward  reduced  to  one-sixth  the  size  of  the 
originals,  by  means  of  the  camera  luciday  thus  preserving  their  true 
outlines  and  proportions ;  a  traced  copy  of  which  accompanies^  this  ar- 
ticle. 
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Fig.  1  represents  hemispherical  depressions  or  holes  in  the  floor  of 
the  cavern,  near  the  left  entrance  and  a  few  inches  from  the  wall.  They 
are  arranged  in  an  arc-shaped  row,  with  concave  side  to  the  wall. 

Fig.  2  and  the  first  character  in  Fig.  3,  which  occur  above  Fig.  1,  on 
the  wall,  are  incised  circles,  each  7  inches  in  diameter,  and  have  each 
a  single  ray  pointing  downward  and  to  the  right.  The  other  character 
of  Fig.  3  consists  of  two  concentric  circles,  the  outer  one  measuring  5^ 
inches  in  diameter,  and  the  inner  one  3  inches. 


Figs.  4, 5,  and  6  occur  to  the  right  and  at  about  the  same  height  as 
Fig.  3.  Fig.  4  measui:e8  firom  top  to  bottom  11 J  inches ;  Fig.  5,  7  inches, 
and  Fig.  6,  23  inches. 


8 


Fig.  7  is  a  double  character.  The  one  on  the  left  may  represent  the 
antler  of  a  stag,  the  other  a  bow.  The  whole  figure  from  left  to  right 
measures  23^  inches. 

Fig.  8  is  a  rayed  character  with  a  circular  body  chiseled  out  to  tlie 
depth  of  the  rays,  viz,  one-fourth  inch.    The  body  of  this  figure  is  4^ 
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inches  in  diameter,  and  the  length  of  its  rays  aboat  2}  inches.    One  of 
the  rays  connects  with  a  similar  but  smaller  figure. 

Fig  9  is  also  a  double  figure ;  the  first  character  is  like  Fig.  8,  but 
larger  and  has  one  ray  less.    The  body  of  this  figure  measures  7^  inches 


JO 


P 


in  diameter,  and  the  length  of  the  rays  from  2  to  3  inches.  The  second 
character  represents  some  reptile,  as  the  tortoise,  and  measures  from 
head  to  tip  of  tail  13  inches.  The  bodies  of  these  figures,  like  Fig.  8, 
are  cut  to  the  depth  of  one- fourth  to  one-half  inch. 

Fig.  10  LB  another  double  object  and  might  have  been  intended  by  the 
unskillful  sculptor  to  represent  a  lizard  with  its  prey  or  young.  The 
smaller  figure  is  reversed.  The  larger  figure,  from  bead  to  tip  of  tail, 
measures  1^  inches;  thi  smaller  one,  7  inches. 

To  the  right  of  the  characters  represented  in  Fig.  10  are  two  charac- 


n 


15 


© 


% 
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ters.  Figs.  11  and  12,  which  are  igomewhat  confused,  and  were  diflScult 
to  trace,  as  they  are  surrounded  by  a  multitude  of  indistinct  lines  and 
cuts.  The  sculptor  had  perhaps  spoiled  his  figure  and  tried  to  obliter- 
ate it. 

Fig.  13  are  small  irregular  depressions  in  the  wall  of  the  cavern,  to 
the  right  of  the  character  represented  by  Fig.  14. 


is 


Fig.  14  is  another  reptile,  with  a  peculiar  swell  on  the  neck  and  an 
elongated  head.  The  length  of  this  figure,  from  head  to  tip  of  taU,  is 
19^  inches. 
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Figs.  15  aod  16  occnr  still  further  to  the  right,  and  appear  to  be  of  a 
more  recent  period,  aud  cut  with  a  better  instrument  or  by  a  more 
skillfdl  sculptor. 

In  the  rock  floor  of  the  smaller  chamber  is  a  round  hole  19  inches  in 
depth  and  7^  inches  in  diameter  at  the  top,  and  about  4  inches  at  the 
bottom;  probably  used  for  a  mortar  by  the  ancient  cave-dwellers. 

On  the  roof  or  dome  there  are  several  figures,  as  represented  by  Fig. 
17,  that  have  been  painted  on  the  surface  of  the  rock  and  are  now  faded 
to  a  pale  gray. 

I  found  no  spiral  figures  of  any  kind  here,  which  occur  so  frequently 
among  inscriptions  of  this  character  in  other  localities. 

No  stone  implements  of  any  kind,  except  a  few  broken  pieces  of  arrow- 
heads, have  been  found  in  the  vicinity  of  this  cavern. 

The  sculptured  characters  here  described  are  undoubtedly  of  ancient 
origin,  and  the  only  ones  that  have  been  discovered  in  Johnson  County. 
However,  I  have  been  informed  that  similar  inscriptions  occur  in  New- 
ton and  Carroll  Counties,  of  this  State. 


MOUNDS  AND  OTHER  REMAINS  IN  INDEPENDENCE  COUN- 

TY,  ARKANSAS. 

Bt  a.  Jones,  M.  D.,  of  Caddo  Qap,  Ark, 

In  the  fork  of  White  and  Beach  Rivers,  Independence  County,  Arkan- 
sas, is  a  collection  of  mounds  2  or  3  miles  each  way  in  extent.  They 
are  4  or  5  feet  high,  and  laid  out  in  rows  in  a  semicircular  form,  about 
6  miles  above  Jackson. 

There  is  another  group  south  of  Suspension  Rock,  half  a  mile  south, 
laid  out  in  the  same  way. 

On  section  17,  township  5  south,  range  21  west,  are  two  mounds  7 
or  8  feet  high,  sunken  at  the  top.  Near  by  are  depressions  whence  the 
earth  for  the  mounds  was  taken.  These  have  never  been  explored. 
They  are  on  a  piece  of  uplahd  that  has  been  cultivated  and  each  had 
large  trees  growing  on  th^  summit.  They  stand  about  2  miles  firom  the 
Caddo  River.  There  are  two  shell-beds  near  by,  constructed  of  the  com- 
mon mussel,  in  which  the  coarse  clay  and  shell  pottery  is  found. 

Four  miles  north  of  Amity,  section  17,  township  5  south,  range  23 
west,  are  several  shell-heaps  on  a  high  and  second  bottom  of  the  Caddo, 
entirely  above  overflow. 

Another  mound  is  in  the  Caddo  Cove,  2  miles  west  of  Black  Springs, 
on  the  old  Major  Farr  place,  now  owned  by  Dr.  Gray.  It  is  6  feet  high 
and  has  been  explored.  A  depression  80  yards  distant  is  the  only  spot 
in  the  vicinity  whence  the  material  of  the  tumulus  could  have  been 
derived. 

There  are  several  shell-heaps  on  a  high  table-land  bordering  qql  ^^ 
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Wasliita,  in  this  coanty,  4  miles  soathwest  of  Cedar  Glades,  on  the  land 
of  Eobert  Hansley.  Fragments  of  pottery  occnr  abont  the  heaps. 
The  beds  are  40  feet  above  high  water,  indicating  that  the  shells  mLSt 
have  been  carried  to  the  spot. 

On  the  sonth  fork  of  Washita,  section  24,  township  2  south,  range  26 
we^,  near  Mount  Ida  and  at  the  upper  ford  of  the  creek,  human  remains, 
partly  washed  out,  were  discovered.  The  bodies  were  buried  in  a  recum- 
bent posture,  the  head  to  the  west.  The  bones  were  too  friable  for  pre- 
servation,  the  teeth  alone  remain  firm.  Forty  years  ago  the  ground  was 
covered  with  a  dense  growth  of  cane.  The  bottom  is  a  high  one  and 
above  overflow.  Many  human  remains  have  been  plowed  up  in  the 
vicinity.  The  cemetery  must  be  about  200  to  300  yards  long,  and  75 
yards  wide.  Near  by,  running  east  and  west,  are  severals  small  mounds, 
in  the  largest  of  which  a  former  owner,  Mr.  Powell,  was  buried. 

Three  miles  east  of  this  point,  in  a  bottom-land  owned  by  Beuben 
McEenney,  were  plowed  up  the  remains  of  a  very  large  man.  Pottery 
has  also  been  found  in  the  same  vicinity. 

On  section  9,  township  4  south,  range  24  west,  is  an  outcrop  of  nova- 
culite  or  flint  of  a  very  tough  quality  and  of  various  colors.  From 
this  material  large  quantities  of  arrowheads,  &c.,  have  been  formed. 
The  ancient  artisans  went  down  on  the  south  side  of  the  outcrop,  which 
is  a  ledge  700  or  800  feet  above  the  adjacent  valley,  and  carried  away 
immense  quantities.  The  material  is  the  same  as  that  of  arrow-heads 
from  Tennessee,  Mississippi,  and  westward. 

There  is  on  Capt.  E.  S.  Burkes  farm,  section  17,  township  5  south, 
range  23  west,  evidence  of  an  extensive  workshop  in  arrow-heads  and 
cutting  implements.  The  arrow  material  was  taken  from  the  quarry 
above  described,  although  ten  miles  away.  The  cutting  instruments 
were  of  the  hatchet  kind  and  made  from  a  species  of  iron  ore.  There  is 
another  atelier  near  my  home,  section  7,  township  4  south,  range  24 
west,  Montgomery  County,  Arkansas. 


MOUNDS      NEAE    THE    NATIONAL    HOME,    MILWAUKEE 

COUNTY,  WISCONSIN. 

Bt  George.  W.  Barbeb,  of  Hie  National  Home,  Wiaconein, 

The  mounds  described  in  this  paper  are  on  land  owned  by  Joseph 
Carey,  nearly  opposite  the  Dewy  place  (adjoining  John  E.  Goodrich's 
farm),  now  occupied  by  E.  P.  Bacon.  They  are  about  one  mile  west  of 
Milwaukee  City  limits,  on  the  south  side  of  National  Home  avenue, 
and  on  the  west  side  of  the  Trowbridge  road.  The  two  that  have 
been  removed  were  upon  land  owned  by  William  Trowbridge,  lying 
south  of  and  adjoining  Carey's  land.  Two  are  in  Wauwatosa  town- 
ship, two  in  Greenfield,  and  all  are  in  Milwaukee  County,  Wisconsin. 
They  are  situated  upon  a  swell  of  land  from  20  to  100  rods  distant 
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from  what  was  once  a  shallow  pond  or  lake.  The  land  occupied  by  the 
lake  has  been  partially  drained  within  a  few  years,  and  is  now  a 
meadow.  The  surface  around  the  mounds  is  covered  with  soil  from  12 
to  18  inches  deep,  and  might  have  been  used  for  cultivation.  William 
S.  Trowbridge  and  other  old  settlers  have  said  that  there  are,  or  were 
a  few  years  ago,  hillocks  or  marks  of  Indian  cornfields  in  this  vicinity, 
and  that  they  have  seen  Indian  corn  growing,  planted  by  the  Indians. 
The  land  to  the  west  has  been  partially  drained.  There  is  no  apparent 
arrangement  of  the  materials.  The  center  of  the  mound  is  not  differ- 
ent from  other  parts.  The  material  was  probably  obtained  around  the 
mound,  as  the  soil  is  deeper  under  it  than  at  its  sides.  All  have  been 
explored.  I  have  taken  bones  from  two  of  them,  and  have  been  told 
that  pottery  and  bones  were  found  in  the  other  two.  I  have  one  good 
skull  from  No.  2,  and  leg  bones,  vertebrae,  ribs,  Ac,  fipom  No.  1.  No 
account  of  these  mounds  has  ever  been  published,  to  my  knowledge. 
Nos.  3  and  4  have  been  entirely  obliterated  for  purposes  of  cultivation. 
No.  2  has  been  dug  into.  No.  1  is  fast  being  undermined  to  obtain 
gravel  for  the  streets  of  Milwaukee.  For  two  years  past  I  have 
watched  with  sad  interest  the  destruction  of  this  grand  old  monument 
of  a  decayed  race,  and  secured  the  bones  as  they  were  exposed.  It 
now  presents  a  perpendicular  section,  running  nearly  through  the  cen- 
ter, of  which  a  photograph  might  easily  be  taken.  *  A  maple  and  a  red- 
oak  tree  grew  upon  the  mound,  each  18  inches  in  diameter.  There  are 
two  red-oak  stumps  within  two  or  three  rods  of  No.  1,  3  feet  across  the 
shorter,  and  3 J  feet  across  the  longer  diameter.  Judging  from  the  soil 
around  them,  these  trees  must  have  grown  since  the  mound  was  built. 
I  have  counted  the  annual  rings  of  growth  of  one,  and  found  them  to 
number  155.  I  assisted  in  taking  out  of  No.  1  the  fragments  of  three 
skulls,  and  other  bones  of  three  skeletons.  The  skulls,  vertebrae,  and 
hip-bones  of  each  skeleton  were  on  about  the  same  level,  and  in  a 
space  not  more  than  15  inches  square.  In  one  case  the  crown  of  the 
skull  was  downward,  and  the  top  on  a  level  with  the  hip-bones.  This 
position  at  first  puzzled  me,  but  I  suppose  that  the  body  was  buried  in 
a  sitting  posture,  and  the  superincumbent  weight  of  the  earth,  as  it 
settled  and  the  flesh  decayed,  turned  the  top  of  the  head  downward  by 
the  side  of  the  body,  and  it  continued  to  descend  until  it  reached  the 
level  of  the  hips.  The  faces,  judging  from  the  position  of  the  legs, 
were  toward  the  west.  The  bodies  were  not  inclosed.  One  skull  was 
quite  weU  preserved,  but  the  other  bones  were  considerably  decayed. 
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EXPLORATIONS    IN   MOUNDS   IN   WHITESIDES    AND    LA 

SALLE  COUNTIES,  ILLINOIS. 

Bt  J.  D.  Moody,  Mendota^  IIU 

The  explorations  noted  in  Plan  I,  wore  made  at  different  times  in 
company  with  Dr.  Everett,  of  Troy  Grove,  and  Dr.  Edwards,  of  Men- 
dota,  IlL    Those  noted  in  Plan  in,  were  made  in  company  with  Prof. 


Plan  L 

Samuel  Maxwell,  of  Lyndon,  HI.    The  ^^find"  noted  in  Plan  II,  was 
made  by  some  workman  while  digging  for  graveL 
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The  location  of  Plan  I  is  aboat  4  miles  in  a  southeasterly  directioii 
from  the  village  of  Troy  Grove,  La  Salle  County,  Illinois.  It  Is  about 
10  miles  north  of  the  village  of  Utica,  on  the  Illinois  River,  near  which 
was  situated  the  great  town  of  the  lllini  Indians,  famous  in  the  early 
history  of  Illinois. 

All  of  the  mounds  discovered  were  situated  on  the  bluffs  on  the 
eastern  side  of  Vermillion  Creek,  a  small  stream  flowing  into  the  Illi- 
nois Kiver. 

No.  1  was  a  circular  depression  about  12  feet  in  diameter  and  1  foot 
deep  at  the  center.  On  trenching  it  we  found  evidence  of  a  long-con- 
tinued fire-place  in  the  baked  clay,  burned  stones,  and  fragments  of 
charcoal,  evidently  the  site  of  an  Indian's  fireside. 

Ko.  2  was  a  mound  15  feet  in  diameter  and  4  feet  high,  occupying  a 
commanding  position  on  a  high  bluff  projecting  out  into  the  valley. 
The  vie\^  from  this  point  is  a  fine  one,  commanding  the  valley  for  miles 
in  either  direction.  On  opening  the  mound  we  made  the  following  dis- 
coveries: In  the  center  and  just  under  the  sod  we  found  a  great  quan- 
tity of  burnt  bones,  human  and  animal, — the  latter  thtse  of  d«^s  or 
wolves.  From  a  careful  examination  of  the  fragments  of  skulls,  we 
determined  the  remains  of  nine  individuals.  There  was  no  evidence  of 
fire  in  the  soil.  They  had  been  placed  there  in  comparatively  recent 
times  after  having  been  elsewhere  cremated.  Along  with  these  bones 
were  found  a  few  perfect  arrow-points,  numerous  fragments,  and  a  rude 
stone  pipe  fashioned  somewhat  like  a  spool. 

On  digging  deeper,  just  below  the  original  surface  of  the  ground,  was 
found  a  skeleton  lying  upon  its  back,  with  the  feet  toward  the  west. 
It  waB  of  an  individual  of  average  height  and  advanced  in  years,  as  in- 
dicated by  the  absorption  of  the  alveoli  and  the  angle  of  the  inferior 
maxillary.  The  arms  were  extended  along  the  body.  The  frontal  de- 
velopment of  the  skull  was  of  a  low  order,  more  so  than  is  found  in  the 
Indian,  and  yet  not  so  much  so  as  is  usually  ascribed  to  the  mound- 
l)uilder.  This  was  the  only  burial  in  a  horizontal  position  discovered 
in  this  locality.  A  very  careful  examination  of  the  soil  about  the  head 
and  upper  parts  of  the  body  failed  to  bring  to  light  any  relics  what- 
ever. The  burial  was  in  a  compact  dry  clay,  and  the  bones  in  a  crumb- 
ling condition. 

No.  3  was  a  burial  place  on  the  point  of  the  same  bluff  just  spoken  of. 
Nothing  but  bones  were  found  in  it,  the  remains  of  several  individuals. 
One  skull  was  taken  out  in  good  condition,  lacking  the  inferior  maxil- 
lary. The  bones  still  preserved  quite  a  portion  of  the  animal  matter, 
and  indicated  a  comparatively  late  burial,  presumably  Indian. 

No.  4  was  a  circular  depression  but  a  few  feet  in  diameter,  evidently, 
from  the  burnt  stones,  being  a  fireplace. 

No.  5  was  a  mound  about  10  feet  in  diameter  and  2}  feet  high.    It 
had  been  opened  a  short  time  before  our  visit  and  a  few4)ones  taken     «»•• 
S.  xMis.  109 35 
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out.    From  the  description  we  received  we  could  form  no  idea  as  to  the 
character  of  the  interment.    No  implements  of  any  kind  were  found. 

Ko.  G,  on  a  broad  flat  in  the  bend  of  the  creek,  is  the  remains  of  an 
Indian  encampment;  numerous  fire-places  jast  beneath  the  surface  of 
tiie  ground,  broken  flints,  &c.,  being  found. 

No.  7  is  a  group  of  three  mounds.  Having  been  plowed  over  for 
years,  they  were  nearly  obliterated.  The  remains  in  mounds  h  and  c 
were  alike,  each  containing  the  bones  of  several  individuals  thrown  in 
promiscuously.  They  were  not  burned,  yet  eaeh  mound  contained  great 
quantities  of  ashes  and  bits  of  charcoal.  The  bones  crumbled  on  the 
slightest  touch,  and  presented  the  apx>earanc6  of  having  been  leached. 
In  mound  a  one  skeleton  in  tolerable  preservation  was  found.  It  had 
been  buried  in  a  sitting  posture.  Near  the  head  was  found  a  large 
mussel-shell  filled  with  what  appeared  to  be  paint.  A  little  to  one  side 
and  at  bottom  of  excavation  was  an  ash-pile  with  about  one  peck  of 
charcoal  in  the  center  of  it.  Neither  ornaments  nor  implements  were 
found.    This  group  was  evidently  Indian  in  origin. 

No.  8  is  a  mound  35  feet  in  diameter  and  5  feet  high.  Though  reg- 
ular in  outline  and  occupying  a  commanding  position,  yet  from  our  ex- 
amination of  its  structure  we  considered  its  artificial  origin  as  doubtful. 

No.  9  is  a  mound  12  feet  in  diameter.    In  it  was  found  one  skeleton 
very  much  decayed,  and  near  the  head  a  very  rude  earthem  bowl,  hold-  * 
ing  about  one  pint. 

No  other  mounds  are  found  in  the  vicinity.  Scattered  over  the  bluffs 
and  fields  are  found  quantities  of  broken  pottery,  arrow-points,  flint 
chippings,  stone  axes,  &c.  A  copper  spear-x)oint  was  also  found  in  the 
vicinity.  From  my  examination  of  them,  I  assign  to  them  an  origin 
and  date,  with  possibly  the  exception  of  the  horizontal  burial  in  No.  2, 
as  of  the  Illini  Indians,  and  of  about  the  beginning  of  the  seventeenth 
century. 

Plan  II  is  located  4  miles  southwest  of  the  city  of  La  Salle,  on  Cedar 
Greek,  a  small  stream  flowing  into  the  Illinois  River  from  the  south. 
There  were  three  graves  two  and  a  half  feet  deep,  on  a  gravel  point 
projecting  out  from  the  ridge.  No  mounds  had  been  erected  over  them. 
They  were  close  together.  They  were  discovered  by  some  laborers 
while  digging  for  gravel.  One  of  them,  possessing  a  little  curiosity, 
gathered  up  the  bones  and  relics.  One  body  was  deposited  in  each 
grave,  and  in  a  recumbent  position.  The  relics  found  consisted  of  sev- 
eral simple,  rude  pipes  cut  from  sandstone,  a  few  shell  beads,  arrow- 
points,  and  the  fragments  of  a  curious  vase,  holding,  when  reconstructed, 
about  four  ounces,  and  representing  a  man  sitting  on  his  knees,  with 
hands  folded  across  the  abdomen.  The  opening  was  at  the  back  of  the 
head.  It  was  composed  of  clay  and  powdered  shells  baked.  The  &ee 
presents  strongly-marked  Aztec  features,  or  possibly  an  exceptional 
Indian  countenance.    The  bones  were  very  much  decayed,  with  the  ex- 
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ception  of  one  side  of  one  inferior  maxillary.  This  was  well  preserved, 
and  stained  a  deep  green  color.  Not  understanding  the  import  of  this, 
the  laborers  missed  finding  a  copper  implement  of  some  kind.  Ko  other 
remains  were  found  in  the  vicinity. 


Plan  U. 

Plan  III  is  a  singular  group  of  mounds  3  miles  from  Spring  Hill  pos^of- 
flce,  Whiteside  County,  Illinois.  The  bluffs  along  Bock  Eiver  are  covered 
with  mounds.  This  group,  however,  is  on  the  alluvial  bottom,  about  30 
rods  from  the  river.  Though  there  may  be  others  on  the  lowlands,  yet 
these  are  the  only  ones  I  found  so  situated.  This  group  is  in  a  semi- 
circular form,  in  quite  regular  lines,  as  will  be  seen  by  a  reference  to 
the  plan.  They  are  on  a  plat  of  ground  a  little  higher  than  the  sur- 
rounding level.  They  are  surrounded  on  three  sides  by  a  slough,  in 
earlier  times  probably  communicating  with  the  river,  and  this  may  have 
had  some  influence  in  shaping  the  crescent  form  of  the  arrangement. 
However,  being  on  the  ground,  the  impression  cannot  be  resisted  that 
there  was  some  special  design  in  the  grouping. 

While  most  of  the  mounds  were  round  and  of  varying  size,  some  of 
them  were  long  and  narrow.  The  figures  inside  the  circles  indicate  the 
dimensions  of  the  larger  ones  in  paces  (2^  feet  to  the  pace).    Their  rel- 
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ative  sizes  are  preserved  in  the  rtiagrain.  The  gronad  is  covered  with 
timber.  A  stnmp  standing  on  one  of  tlie  moonds  indicated  an  age  of 
over  two  hundred  years.    The  soil  was  a  very  hard,  sandy  clay.    The 
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space  A  of  the  diagruui  was  inclosed  and  naed  as  a  hog-lot  Kone  of 
the  mounds  were  over  three  feet  high.  Xoa.  1, 5, 4.,  and  7  were  openedf 
bat  nothing  whatever  was  found.  la  "So.  2  we  found  no  bones,  bat 
two  rude  vessels,  holdinj^  about  one  qaart  each,  made  of  clay  and  coarse 
sand  molded  on  the  inuide  of  a  grass  basket  and  then  burned,  as  evi- 
deuced  by  the  impressions  of  the  grass  oa  the  outside.  No.  3  contained 
the  remains  of  several  individuals,  lying  side  by  side,  but  too  badly  de- 
cayed to  be  preserved.  Ko.  6  had  been  bored  through  years  before  for 
a  well;  quantities  of  broken  bones  were  brought  to  the  surface.  Our 
time  did  not  allow  of  any  further  explorations.  The  regularity  in  the 
arrangement  of  the  mounds  presented  a  weird  appearance  in  the  forest. 
Some  of  the  mounds  on  the  bluffs  opeued  at  same  time  yielded  the  same 
results.  On  one  a  white-oak  tree,  three  feet  in  diameter,  was  growing. 
Bnd^vessels  and  stone  axes  have  been  fonnd  in  the  neighboring  mounds. 
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ANTIQUITIES  OF  FOX  RIVER  VALLEY,  LA  SALLE  COUNTY, 

ILLINOIS. 

By  W.  Hector  Gale,  of  Wtdrim^  III, 

Having  recently  bad  the  pleasure  of  examining  a  portion  of  the  Fox 
River  Valley,  about  8  miles  from  Ottowa,  the  capital  of  La  Salle  County, 
Illinois,  the  author  gives  below  the  results  of  his  investigations.  The 
valley  abounds  in  picturesque  scenery  of  rocky  bluffs  and  wide,  fertile 
fields.  The  surface  rocks  are  the  Saint  Peter's  sandstone  and  Trenton 
limestone  of  the  Lower  Silurian.  The  drift  in  many  places  is  40  feet  in 
thickness,  consisting  of  a  bluish  clay,  very  hard,  which,  when  under- 
mined, breaks  into  blocks  with  the  regularity  of  stratified  rocks. 

The  Fox  River  passes  along  the  eastern  side  of  the  valley  in  this 
locality,  and  is,  in  ordinary  times,  very  shallow,  and  rapid.  The  stream 
has,  in  the  remote  past,  covered  the  entire  valley,  about  one-half  a  mile 
in  width.  The  ground  is  eminently  historical  as  being  the  region  which 
was  explored  by  those  intrepid  voyageurSy  La  Salle,  Tonti,  Marquette,  and 
Joliet,  also  the  scene  of  the  almost  romantic  extermination  of  the  Illini 
Indians  by  the  Iroquois.  Within  a  radius  of  a  few  miles,  and  especially 
within  this  immediate  locality,  were  enacted  some  of  the  most  sanguin- 
ary scenes  of  the  Black  Hawk  war. 

But  relics  of  a  still  older  people  are  unmistakably  visible  here.  It 
may  be  well  to  add  that  the  course  of  the  river  here  is  from  north  to 
south.  Perpendicular  bluffs,  of  Saint  Peter's  sandstone,  rise  along  the 
eastern  shore,  which  are  washed  by  the  waters  of  the  Fox,  even  at  low 
water,  while  along  the  western  side  of  the  valley  are  sloping  bluffs  from 
20  to  60  feet  above  the  river.  My  experience  during  the  late  war  teaches 
me  that,  were  an  enemy  expected  from  the  south,  this  locality,  on  ac- 
count of  its  natural  advantages,  would  be  fortified  and  made  a  very 
strong  pla^e.  It  would  seem  that  this  fact  was  not  lost  sight  of  by  the 
prehistoric  inhabitants.  On  the  west  side  of  the  valley,  on  a  point  of 
the  bluff  highest  above  the  valley,  I  find  an  earthwork  commanding  the 
surrounding  country,  and  facing  toward  the  east  and  south.  The  bluffs 
are  divided  from  those  south  by  the  Indian  Creek,  which  enters  the  Fox 
about  one- quarter  of  a  mile  distant,  coming  from  the  west,  and  has  cut 
out  a  valley  from  that  direction.  The  general  shape  of  the  fortification 
may  be  seen  by  an  examination  of  Fig.  1.  The  large  mound  at  the  cor- 
ner is  highest,  rising  some  5  feet  above  the  natural  surface  of  the  ground. 
Some  time  since,  an  excavation  was  made  in  the  center  of  the  mound, 
and  a  few  bones  found,  but  they  had  perished  to  such  a  degree  that  it 
would  be  impossible  to  describe  any  of  its  characteristics  in  an  intelligi- 
ble manner.  On  either  side  of  the  mound  referred  to  is  a  smaller  one, 
about  2  feet  in  advance  of  the  main  line,  giving  a  passageway,  gate,  oi 
entrance  on  either  side,  yet  not  leaving  space  entirely  open  and  unpro- 
tected.   In  ^he  rear  of  the  fort,  Fig.  1,  is  a  thick  second  growth  of  oak 
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and  hickory.  Immediately  in  fh>nt  there  are  very  few  trees,  but  whether 
they  hare  been  removed  by  the  builders  of  the  earthwork,  by  a  more 
modern  race,  or  have  never  existed,  I  am  anable  to  state.    The  valley, 
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before  cultivation,  was  a  succession  of  nioniids,  crowded  closely  toother, 
and  the  remains  of  many  arestill  plainly  visible.  Someof  these  have  been 
excavated,  and  in  most  cases  found  to  contain  skeletons,  which,  upon 
being  exposed  to  the  a\T,  i&p\d.\^  ciumhle  away.    In  some  cases  stoue 
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axes  made  of  sjeoitic  rock  were  found,  and  in  one  iostance  two  eartlien 
vesselH  or  jars  of  rude  workmnTishii).  Across  the  river,  iu  an  easterly 
direction  from  the  fortificatiou  just  described,  is  auotlier  fort,  facing  in 
tlie  same  direction.  Tbia  was  surveyed  by  Col.  D.  F.  Hilt,  in  lS77,and 
from  thiu  I  take  the  drawing  (see  Fig.  2).  Tbe  Hand-rock  is  from  35  to 
40  feet  i>erpeDdicular  above  the  river,  and  on  tbe  eastern  side  of  tbe 
bluff  ia  a  ravine  65  feet  deep,  nearly  vertical.  Tbe  earthwork  extends 
from  tbe  bluffs  on  the  river  side  to  tbe  blufifs  on  the  western  side  of  tbe 
ravine. 


i-'V''^     -61 
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In  my  examination  I  discovered  a  monnd  about  80  rods  sontli  of  the 
fort  which  bore  no  evidence  of  ever  having  been  disturbed,  and,  in  com- 
pany with  Mr.  J.  I.  Gibbs,  of  Vermont,  and  Thomas  Belrose,  of  Wed- 
ron,  IlL,  gentlemen  interested  in  archaeology,  made  an  examination  of  its 
contents.  About  2  feet  from  the  surface  we  discovered  charcoal  in  quite 
large  quantities,  and  the  skull,  thigh  bones,  a  fragment  of  the  collar 
bone,  and  one  joint  of  the  vertebra  of  what  had  once  been  a  member 
of  the  human  family.  Underneath  was  a  number  of  granitic  bowlders 
of  quite  large  size,  placed  in  a  circular  form,  inside  of  which  was  found 
charcoal.  Were  I  to  give  an  opinion,  I  should  say  that  the  fact  of  find- 
ing but  a  small  portion  of  the  skeleton  and  charcoal  in  so  large  quan- 
tity 18  conclusive  evidence  to  me  of  cremation.  The  skull  was  very 
narrow,  with  a  rapidly  sloping  forehead,  extremely  heavy  under  jaw,  and 
large  teeth.  The  skull  retained  its  shape  but  a  few  moments,  when  it 
crumbled  in  pieces.  It  was,  when  discovered,  lying  with  the  face  nearly 
downward,  and  the  head  to  the  east. 


MOUNDS  IN  HENEY  AND  STARK  COUNTIES,  ILLINOIS. 

By  T.  M.  Shallenbekoek,  of  Camhridgo,  IlL 

The  locations  of  the  mounds  referred  to  in  the  title  of  this  paper  are 
indicated  on  the  two  accompanying  plats.  The  first  gives  an  outline 
of  Henry  and  Stark  Counties.  The  point  marked  A  is  1^  miles  south- 
west of  Cambridge,  and  is  more  fully  illustrated  in  plat  No.  2. 

At  B  is  a  group  of  fourteen  mounds,  1  mile  east  of  Cambridge,  still 
nnexplored. 

In  Peoria  County,  at  the  location  marked  C,  is  a  large  conical  mound 
on  the  river  bottom,  which  was  excavated  by  the  writer,  but  nothing 
of  value  was  found,  inasmuch  as  it  had  been  previously  opened.  No 
doubt  a  body  had  been  interred  in  this  mound,  since  the  slab  which  had 
lain  ovt*r  it  was  still  there,  and  the  ground  at  the  original  surface  was 
burned  hard.  Two  other  flat  stones  close  by  had  been  probably  taken 
from  the  mound,  there  being  no  other  stones  in  the  mound  which  could 
have  been  used  to  support  the  slab  before  mentioned.  There  are  no 
other  mounds  in  the  vicinity. 

At  D  is  a  mound  still  unexplored.  It  is  situated  in  West  Jersey- 
Township,  and  is  yet  4  feet  high,  although  it  has  been  cultivated  for 
several  years. 

The  point  marked  E  is  a  salt  marsh,  and  would  in  all  probability 
yield  relics  of  prehistoric  salt  works  and  mastodon  bones.  Fragments 
of  lottery  have  been  discovered  here  already,  but  the  exploration  of 
this  spot  would  be  attended  with  considerable  exx)en8e. 
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In  the  corporation  of  Toalon,  marked  F/from  a  very  low  monnd  were 
taken  two  axes  and  some  white  flakes  like  enamel.  Judging  from  the 
deposits,  as  well  as  from  the  mold^  a  body  had  been  interred  here. 

In  the  northeast  of 
Henry  County,  at  a 
point  marked  G,  are 
immense  sand-hills 
and  swamps.  The 
mound-builders  e  v  i- 
dently  made  this  a 
rendezvous  for  game 
and  fish,  the  sand- 
banks abounding  in 
all  kinds  of  relics. 
This  is  the  Winne- 
bago swamp,  and 
scattered  through  it 
are  many  evidences  of 
ancient  inhabitants. 

As  mentioned  above. 
Plat  No.  2  is  in  en- 
largement of  point  A 
in  Plat  1.  The  mounds 
will  be  described  in 
the  order  of  the  numbers  in  the  figure. 

1.  The  mound  was  opened  and  a  polished  agate  was  found,  about  the 
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Plat  No.2.  I  Mile  Square. 


size  and  shape  of  a  hen's  ef^g^  but 
more  pointed.  Both  this  mound 
and  Ko.  2  are  still  coveied  with 
timber. 

3.  Nothing  but  ashes  was  found 
in  the  bottom  of  this  mound. 

4.  At  the  bottom,  the  stump  of 
a  crab-ai)ple  tree  was  discovered, 
which  had  been  felled  by  a  blunt- 
edged  tool.  Another  tree  had 
grown  on  the  surface  of  the  mound, 
and  the  roots  cx)mpletely  sur- 
rounded the  ancient  stump  be- 
neath. Another  mound  formerly 
located  at  this  point  has  since 

been  obliterated. 

5,  6,  7.  Permission  to  open  these  could  not  be  obtained. 

All  the  mounds  mentioned  in  this  paper  are  about  the  same  size,  30 
feet  across,  and  2J  feet  high,  and  are  built  of  material  found  on  the  spot,  ^ 
The  last  named  are  on  the  land  of  Peter  H.  Nilson. 
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ANTIQUITIES  OP  KNOX  COUNTY,  ILLINOIS. 
By  M.  a.  McClelland,  of  Knoxville,  UU 

The  drainage  of  the  eastern  and  southern  part  of  Knox  County,  Illi- 
nois, is  accomplished  by  numerous  small  streams  navigable  in  the 
spring  for  canoes.  Their  general  course  is  toward  the  southeast  to  empty 
into  Spoon  Biver,  a  tributary  of  the  Illinois.  In  the  northwestern  part 
of  the  county  numerous  other  small  streams  have  their  rise,  and,  run- 
ning to  the  west,  iinally  empty  into  the  Mississippi.  The  portage  be- 
tween the  headwaters  of  these  streams  is  only  a  few  miles  in  extent. 

The  trails  anciently  followed  by  the  aborigines  have  now  entirely  dis- 
appeared, but  along  their  former  course,  and  upon  the  bluffs  of  the 
streams,  are  still  found  implements  of  war,  amusement,  and  the  chase. 
The  discoidal  stone,  stone  hatchet,  and  arrow-points  sent  to  the  Nation- 
al Museum  were  all  found  upon  the  north  bluffs  of  Court  Creek,  prin- 
cipally upon  sections  13, 14, 15, 16,  township  11  north,  range  2  east, 
Elnox  County,  Illinois.  The  stone  axes,  and  arrow-points  came  also 
from  these  sections,  except  the  largest,  which  came  from  Haw  Greek, 
section  3,  township  10  north,  range  2  east. 

To  all  the  interrogatories  contained  in  circular  No.  316  I  retnm  a 
negative  answer,  except  as  to  mounds  and  cemeteries. 

Mounds  and  excavations. — No.  1.  One  and  a  half  miles  west  of  Knoxville, 
on  section  30,  township  11  north,  range  2  east,  Knox  County,  Illinois,  on 
the  east  side  of  a  ravine  running  into  Haw  Creek,  on  a  level  piece  of 
timber  land  belonging  to  Harvey  Montgomery,  esq.,  is  a  single  mound 
51  feet  in  diameter,  and  at  the  center  about  3  feet  above  the  general  sar« 
face.  The  trees  upon  this  land  are  of  two  ages,  viz,  first,  large  oaks,  elm, 
&c.,  2  feet  8  inches  in  diameter,  and  a  smaller  growth,  of  black  jack, 
and  white  oak,  ash,  hickory,  &c.,  6  to  8  inches  in  diameter.  The  mound 
is  surrounded  by  six  or  seven  of  these  larger  trees,  one  on  the  southwest 
edge  of  the  mound,  the  others,  west,  north,  northeast,  east,  and  south, 
east,  at  variable  distances,  from  20  to  32  paces.  Upon  the  mound  there 
are  numerous  trees,  of  from  3  to  6  inches,  growing.  There  are  very  large 
areas  of  ground  in  this  same  timber,  in  which  the  larger,  ti-ees  are  very 
sparsely  scattered.  The  mound  is  circular  in  form,  and  60  feet  S.  S.  W. 
is  a  circular  pond  or  excavation,  about  40  feet  across,  from  which, 
doubtless,  much  of  the  earth  of  which  the  mound  is  composed  was  taken- 
Within  60  feet  of  its  western  edge  the  ground  begins  to  decline  to  iorm 
the  ravine  which  carries  the  water  from  the  adjacent  praries  to  Haw 
Creek. 

The  mound  had  been  dug  into  before,  by  whom  I  do  not  know,  and 
I  think  nothing  was  found — at  least  that  is  the  report.  I  cleaned  out 
the  former  excavation,  which  was  in  the  center,  and  about  4  feet  across, 
enlarging  it  to  6  feet,  carrying  it  at  least  2  feet  deeper,  or  2^  feet  below 
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the  g^Deral  surface  of  the  soil,  and  thence  ran  a  trench  6  feet  wide 
towards  the  west  10  feet.  The  composition  of  the  mound  from  surface 
down  was  as  follows:  thin  layer  of  humus;  then  yellow  clay  and  humus 
mixed,  becoming  more  largely  mixed  with  humus  as  it  reached  the  level 
of  the  surrounding  country,  this  layer  being  2  feet  10  inches;  then  a 
thin,  light  colored  layer  one-half  an  inch  to  an  inch  in  thickness,  which 
I  suppose  to  be  ashes  of  grass  and  leaves,  as  there  was  no  sign  of  char- 
coal in  any  part  of  the  layer;  then  a  layer  of  a  few  inches  thickness, 
similar  to  the  surrounding  soil;  then  a  firm  yellow  clay,  that  had  no 
appearance  of  having  ever  been  disturbed.  The  ash  layer  was  under- 
mined to  the  extent  of  two  feet  on  each  side.  It  was  found  to  lie  hori- 
zontally and  at  about  the  level  of  the  surrounding  ground.  Nothing 
else  was  found. 

No.  2,  on  the  southeast  quarter  of  the  northeast  quarter  section  16, 
township  11  north,  range  2  east,  Knox  County,  Illinois,  is  36  feet  across, 
and  on  the  east  side  of  a  ravine  that  runs  into  Court  Creek  from  the  north. 
The  land  is  lightly  timbered.  A  quarter  to  a  half  a  mile  nearer  Court 
Creek,  however,  there  are  some  fair-sized  trees  (2  feet).  The  ground 
immediately  surrounding  has  hazel  brush  and  scrub  oaks,  black-jack, 
&c.  In  height  the  mound  is  similar  to  No.  1.  Its  envelopes  are  similar, 
but  the  ash  layer  contains  decided  traces  of  charcoal.  Nothing  found 
by  a  very  positive  excavation  carried  to  the  depth  of  3J  feet  below 
level  of  surrounding  surface.  In  the  fields  around  for  a  quarter  of  a 
mile  a  great  many  arrow-points  have  been  found.  The  twenty-eight 
nearly  or  quite  perfect  ones  sent  in  package  to  the  National  Museum 
were  found  within  this  ai'ea. 

To  the  north  and  a  little  to  the  east,  about  100  rods,  there  is  a  very 
high  point  of  land,  from  the  summit  of  which  an  extensive  view  may 
be  had  of  the  surrounding  country.  This  hill  is  and  has  been  for  thirty 
or  forty  years  under  cultivation,  and  upon  it  arrow-points  in  large  num- 
bers have  been  found.  There  are  places  on  it  where  the  ground  is  white 
with  flakes  and  chips  of  the  same  material  as  the  arrow-points.  The 
stone  hatchet  of  Witterell's  collection  was  found  about  40  rods  east 
of  the  top  of  the  hill.  Between  this  point  and  where  the  hatchet  was 
found,  the  old  trail  running  from  Maquon,  on  Spoon  Eiver,  to  Hender- 
son Grove,  on  the  head  of  Henderson  Creek,  was  easily  recognized  thirty 
years  ago.  Upon  the  eastern  slope  of  this  hill  and  upon  both  sides  of 
the  old  trail,  and  upon  the  south  slope,  towards  the  mound,  are  found 
numerous  deposits  of  small,  mostly  flat-faced  stones.  The  stones  are 
found  now  but  2  or  3  inches  beneath  the  surface.  These  are  so  placed 
that  their  flat  faces  are  on  the  same  horizontal  plane,  and  cov^r  a  space 
of  a  foot  or  two,  with  intervals  of  a  rod  or  two  between  them.  Many 
of  them  are  reddish,  as  if  some  ore  of  iron  might  enter  into  their  com- 
position, which  upon  being  heated  had  become  changed  to  red.  The 
stones  present  other  appearances  of  having  been  subjected  to  the  in- 
fluences of  Are. 
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Trails. — Thirty  years  ago  there  were  three  distioct  trails  ranning 
across  the  country.  One  ran  from  Maquon,  on  Spoon  Biver,  to  Hender- 
son Grove;  thence,  in  a  northerly  direction,  to  Galena,  on  the  Mississippi. 
Another  from  the  mouth  of  Court  Creek,  on  Spoon  Eiver,  to  the  same 
points.  A  third  trail  ran  from  Maquon  north  to  strike  the  trail  from 
mouth  of  Court  Creek  to  Henderson  Grove.  These  two  trails  met  in 
township  11  north,  rauge  3  east.  Along  these  routes  all  the  specimens 
sent  you  were  found.  Maquon  was  an  Indian  settlement  on  Spoon 
River.  Here,  withiii  the  memory  of  our  oldest  settlers,  they  had  a  vil- 
lage, and  lived  from  year  to  year.  There  is  an  old  Indian  cemetery  at 
this  point  and  another  at  the  mouth  of  Court  Creek.  Near  the  south 
line  of  Knox  County,  half  a  mile  west  of  Spoon  Biver,  there  is  a  group 
of  three  mounts,  not  yet  examined,  and  half  a  mile  further  south,  in 
Fulton  County,  there  is  another  group  of  three,  none  of  which  have  been 
explored. 


DESCEIPTION    OF    A    GROUP    OF    MOUNDS    IN    BUREAU 

COUNTY,  HiLINOIS. 

Br  A.  S.  Tiffany,  of  Davenport^  Iowa, 

The  group  of  eight  mounds  described  below  and  represented  in  the 
accompanying  plan  is  situated  near  Bureau,  in  Bureau  County,  Ulinois, 
on  the  bottom  lands  of  the  Illinois  River  and  Bureau  Creek. 

The  land  on  which  they  are  located  has  been  farmed  about  forty 
years,  and  the  smaller  mounds  have  been  considerably  reduced.  Num- 
bers 1  to  3  are  situated  on  a  natural  swell,  and  the  diameters  can  be  de- 
termined only  approximately.  These  three  were  explored  by  the  writer 
and  Mr.  Sale. 

Dimennons  and  distances  of  the  mounds. 


No. 

Diameter 

Height 

Directions. 

DiAtance. 

Feet 

Inchet. 

Ftet 

1 

50 

30 

W.  20«>N.  toNo.  2... 

00 

2 

60 

30 

W.  20ON.  to  No.  3... 

100 

8 

60 

80 

W.  450N.  toNo.  4... 

120 

4 

70 

86 

S.    403VV.  toNo.  5... 

185 

5 

80 

48 

S.    25^W.  toNo.  6... 

240 

fi 

70 

42 

S.    250W.  toNo.  7... 

840 

7 

00 

66 

S.    20OW.  toNo.  8... 

SIO 

8 

80 

48 

A  rectangular  opening,  7  feet  square,  was  made  in  mound  No.  1.  At 
a  depth  of  15  inches  a  bed  of  ashes  several  inches  in  thick  uess  was 
reached,  which  extended  in  all  directions  beyond  the  opening.  At  a 
depth  of  5  feet  a  few  bones,  much  decomposed,  were  found.  They  were 
parts  of  two  individuals.  A  small  number  of  bone  awls  were  lying  near 
them. 

A  slight  dip  in  the  floor  of  the  mound  was  observed  in  the  northeast 
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corner.  Tlie  exploration  was  extended  9  feet  farther,  making  the  entire 
length  of  the  opening  16  feet  The  remains  of  two  individuals  were 
found  with  their  heads  toward  the  north.  Under  the  head  of  the  in- 
dividual lying  upon  the  west  side  was  discovered  a  porphyry  crescent- 
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MOUNDS 
on  Bottx)inLands 

BUREAU   CO,  ILL. 


Scaae. 


.^     i|/«r««r»     ittf»—-     4i'"fi*     *U*'t— 
i»'»i».'0  ••»••••      )*ff»«»     M'^"     «•»••••       <m»«u^< 


shaped  implement  of  rare  beauty.  It  is  polished  on  both  sides,  and  all 
its  edges  are  nicely  wrought.  The  perforation  does  not  extend  through 
the  stone,  being  only  .55  inchs  in  depth,  but  sufficient  for  mounting. 
A  flint  knife  was  deposited  with  the  same  individual,  about  where  the 
right  hand  would  naturally  be. 

At  the  northeast  corner  of  this  excavation,  with  some  decomposed 
bones  of  the  other  individual,  a  bone  awl  or  needle  was  recovered,  about 
four  inches  in  length,  but  a  portion  had  been  broken  off.  It  was  grace- 
fully tapering  and  finely  pointed. 

A  few  pieces  of  pottery  obtained  were  of  the  same  character  as  that 
iBirhich  occurs  universally  in  this  region.    The  crania  were  too  fragile  <a 
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be  saved.  A  few  unio  shells  and  water- trom  pebbles  had  been  deposi- 
ted in  different  parts  of  the  mound. 

In  mound  No.  2  the  skeleton  of  a  youth,  much  decomposed,  was  all 
that  rewarded  our  labor. 

In  mound  No.  3  no  human  remains  or  objects  of  interest  occurred. 

The  second  group  of  mounds  surveyed  are  situated  on  the  bluff  at 
Bureau,  Bureau  County,  Illinois.  The  measurements  are  given  in  the 
accompanjing  table: 


No. 

Diameter. 

Height. 

FeeU 

Inehet. 

1 

18 

18 

a 

21 

80 

8 

21 

20 

4 

80 

40 

6 

80 

80 

« 

21 

18 

7 

80 

80 

8 

86 

86 

9 

24 

80 

10 

21 

15 

11 

25 

12 

12 

24 

24 

13 

27 

20 

14 

80 

24 

16 

24 

80 

16 

25 

20 

17 

24 

20 

18 

27 

80 

19 

18 

10 

20 

24 

27 

21 

15 

10 

22 

27 

48 

28 

24 

15 

24 

24 

24 

25 

20 

24 

Angle. 


R.20OW.  toNo.2. 

W.20O8 

S.40O 

W.200N 

S.40OW 

S.  40OW 

S.  20O  W 

8.40O  W* 

S.  40O  W 

N.  20O  W 

S.80O  W 

W.  20OSt 

S 

JE.  fromXo.  is..., 

S.  lOO  E 

W.  30OS 

S.  20©  W 

S.  20O  W , 

S.  20OE , 

8.20OE: 

S.  40O  W 

S.  20OKS 

S.  lOoW. 

8.  lOOB 


as 

|8 

oS 

e  ** 

Feet 

18 

83 

120 

50 

130 

250 

150 

75 

89 

80 

24 

66 

49 

80 

80 

45 

57 

80 

24 

27 

80 

80 

24 

78 

to  No.  25 

*  Explored ;  pebbles,  cedar  wood,  decayed,  and  coal ;  one  skulL 
tOak  stamp;  160  annular  rings, 
t Oak  stamp;  450  annular  rings. 
(Large  wmte-oak  tree. 


MOUNDS  IS  SPOON  BIVER  VALLEY. 


By  W.  H.  Adams,  of  Peoria,  111, 

On  what  is  usually  termed  a  hog-back,  on  the  north  side  of  the  Spoon 
River,  75  yards  distant,  80  rods  west  of  the  east  line  and  20  rods  south  of 
the  north  line  of  section  12,  township  11  north,  range  43  east  of  the  fourth 
principal  meridian,  is  a  round  mound  about  30  feet  in  diameter.  On  the 
highest  point  of  the  hog-back,  at  the  surface,  is  some  evidence  of  fire* 
The  evidence  of  a  former  fire  increases  very  rapidly.  At  a  depth  of  ' 
£h)m  12  to  16  inches  Ave  skeletons  were  found,  of  which  nearly  all  the 
bones  were  calcined,  and  many  of  them  entirely  consumed  by  the  fire. 
One  of  the  skulls  lay  to  the  north,  one  to  the  north  west,  one  to  the  south- 
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west,  one  to  the  Boutb,  and  one  to  the  oortheaet.  With  the  boneswere 
fragments  of  oandstone  burned  red ;  at  or  Dear  each  skull,  and  nearly 
on  a  hue  between  the  poiut  of  the  shoulder  and  ear,  was  a  vater-wom 


I 


5o 


N 


r% 


2c 


pebble,  except  in  one  instance,  and  in  that  it  waa  an  an^lar  piece  of 
fiint.  The  pebbles  had  not  been  acted  npon  by  the  fire,  so  that  they 
mast  evidently  have  been  placed  there  after  the  intense  heat  had  sub- 
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sided.  From  the  appearance  of  the  earth  one  would  be  strongly  in- 
clined to  believe  that  the  fire  in  this  instance  had  been  one  of  unusaal 
intensity.  From  the  position  of  the  skulls  with  reference  to  one  an- 
other, the  feet  of  one  body  would  reach  to  the  head  of  the  next,  if  laid 
at  full  length.  One  of  the  skulls  was  rather  thinner  than  those  we  usu- 
ally find  in  other  mounds.  Some  of  the  teeth  evidently  belonged  to  a 
person  of  great  age,  while  others  were  very  small,  but  1  cannot  say  that 
they  belonged  to  an  infant.  The  skulls  were  in  fragments,  the  largest 
piece  obtained  being  about  2  inches  square. 

On  another  hog-back,  east  of  the  one  described,  commencing  on  sec- 
tion 12,  township  11,  range  4  east,  and  extending  across  the  northwest 
comer  of  section  7,  township  11,  range  5,  and  also  some  distance  on 
section  G,  township  11,  are  thirteen  common  round  mounds,  varying  in 
height  from' 18  inches  to  5  feet.  As  far  as  examined  these  are  burial 
mounds,  and  nineteen  skeletons  were  found  in  one  of  them.  This  mound 
was  45  feet  in  diameter  and  5  feet  high.  The  bones  in  it  were  in  a 
fair  state  of  preservation.  I  opened  four  or  five  of  this  group,  and  in 
each  were  found  pieces  of  trap-rock  from  1 J  to  2  inches  square,  pieces 
of  burnt  sand-rock,  and  small  water- worn  pebbles,  which  I  suppose  to 
be  jasper  or  something  of  that  character,  and  in  the  largest  mound  was 
discovered  a  very  small  fragment  of  red  pottery. 

On  the  high  bluflF  between  Spoon  River  and  Walnut  Creek,  on  the 
south  line  of  the  southeast  quarter  section  6,  township  11  north,  range 
56,  are  three  mounds  of  some  importance.    The  first  is  a  common  round 
mound,  3^  feet  high,  with  a  base  diameter  of  40  feet.    This  mound  is 
three  rods  north  of  the  sectional  line  between  sections  6  and  7,  and  60 
rods  west  of  the  east  line  of  section  6.    (The  land  is  owned  by  Henry 
Jaques.)    I  opened  this  mound  at  the  apex,  and  at  a  depth  of  2  feet 
found  quite  an  amount  of  a«hes,  also  one  piece  of  trap-rock  of  irregular 
shape,  and  about  the  size  of  a  small  boy's  head  ;  also  a  hon^stone  arrow 
point  of  the  leaf-shape  pattern.    Eight  feet  east  of  this  is  a  mound  62 
feet  long  and  19  feet  wide,  with  the  greatest  length  from  southwest  to 
northeast.    I  made  a  cross  cut  of  this  mound  at  the  middle,  and  in  the 
center  found  a  bed  of  charcoal,  10  inches  deep,  intermingled  with  ashes. 
I  also  made  an  opening  near  the  east  end  and  found  nothing.    Twenty 
rods  east  of  this,  on  the  sectional  line,  is  an  oblong  mound,  measuring 
64  feet  from  west  to  east,  and  47  feet  from  north  to  south,  with  an  ap- 
parent height,  above  the  surrounding  level,  of  3  feet.     I  made  an 
opening  in  the  center  of  this  mound,  4^  feet  in  diameter,  and  at  a  depth 
of  2  feet  I  found  some  ashes  and  fragments  of  stone  which  had  beeu 
polished,  and  3  inches  of  yellow  clay.    This  clay  has  the  appearance  of 
having  been  rammed  or  packed  while  in  a  plastic  state.    Below  the  clay 
is  a  thin  stratum  of  red  paint,  and  below  the  paint  were  ashes  and  paint  in- 
termingled.   In  this  material  were  found  fourteen  arrow  points  made  of 
.  honestone,  all  of  the  leaf  pattern  except  one,  and  this  was  3^  inches  long, 
with  notches  at  the  base,  and  had  the  appearance  of  having  been  ased; 
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also  a  small  piece  of  galena  was  exhamed.  There  was  a  slight  depres- 
sion on  the  surface  above  the  deposit.  I  made  an  opening  9  feet  east 
of  the  center,  in  which  was  obtained  a  copper  awl  or  needle  3J  inches 
long,  and  three-sixteenths  of  an  inch  square,  thick  in  the  middle,  and 
sharp  pointed  at  each  end.  This  copper  implement  was  inclosed  in 
some  material,  which,  under  a  microscope  of  low  magnifying  power,  has 
the  appearance  of  being  the  bark  of  a  tree.  This  tool  lay  with  the  points 
southwest  and  northeast.  I  also  found  a  white-flint  spear-point  or  lance- 
head,  4  inches  long  and  1^  inches  wide,  without  notches  at  the  base. 
We  found  the  flint  implement  about  10  inches  southwest  of  the  copper. 
This  was  surrounded  by  the  same  red  material  as  the  first.  We  first 
made  an  opening  14  feet  west  of  the  center  of  this  mound,  and  at  a 
depth  of  3  feet  8  inches  we  found  one  copper  needle  or  awl,  rounded  and 
IK)inted ;  three  copper  beads  one-quarter  of  an  inch  in  diameter  and 
three  sixteenths  of  an  inch  in  length ;  one  piece  of  copper  tubing  or 
bead  1  inch  in  length  and  one-quarter  of  an  inch  in  diameter;  one  piece 
of  tubing  or  bead  three-sixteenths  of  an  inch  in  diameter  and  1  inch  in 
length ;  one  piece  If  inches  in  length  and  one-quarter  of  an  inch  in 
diameter;  and  five  other  pieces  very  much  like  those  described;  also  a 
small  fragment  of  a  tooth  supposed  to  be  human,  and  several  small  flint 
pebbles. 

There  are  traces  of  a  breastwork  or  fort,  commencing  at  the  south- 
western part  of  this  mound,  about  6  to  12  inches  in  height.  Commenc- 
ing at  the  mound  it  extends  southwest  120  feet,  thence  south  67  feet^ 
thence  south-southeast  106  feet,  thence  to  bluff  of  Spoon  River  130  feet 
(the  bluflf  is  40  feet  high),  irom  the  mound  to  the  bluff  in  a  straight 
line  southeast  186  feet. 

All  the  arrow  points  were  finely  finished,  and  far  superior  to  those 
found  on  the  surface  of  the  ground.  This  mound  is  42  rods  west  of 
Spoon  River.  The  bluffs  here  are  composed  of  the  usual  yellow  clay, 
and  contain  very  little  sand.  On  the  northeast  corner  of  the  northwest 
quarter  of  the  southeast  quarter  section  5  are  three  common  round, 
mounds,  standing  in  a  triangular  position  to  each  oi^er,  with  ^ 
the  largest  to  the  north,  the  next  in  size  directly  south  of  it,  <j  ^/^ 
and  the  smallest  to  the  east,  somewhat  like   the  following  ^  * 

figure:  • 

On  or  near  the  southwest  comer  of  section  4,  township  11  north  of 
the  base  line  5,  east  of  the  fourth  principal  meridian,  are  a  series  of 
common  round  and  long  mounds  of  more  importance  than  any  other  yet 
discovered  in  this  part  of  Illinois.  (See  Fig.  2.)  Commencing  at  a 
point  near  the  foot  of  a  long  bluff  sloping  to  the  south,  and  40  rods 
north  of  the  south  line  of  section  4,  and  10  rods  east  of  the  west  line, 
are  three  common  round  mounds.  For  convenience  we  have  numbered 
these,  commencing  with  the  most  westerly.  The  distance  is  reckoned 
from  center  to  center  of  round  mounds,  and  from  end  to  end  of  long 
mounds. 

8.  Mis.  109 36 
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From  I  to  2  is  39  feet  from  center  to  center,  from  2  to  3  is  30  feet  from 
center  to  center,  from  3  to  4  is  50  feet  from  center  to  center.  This  last 
mound  is  80  feet  long,  witli  a  cross  mound  at  the  center  33  feet  long,  2 
feet  liigb,  and  10  feet  wide.    The  principal  mound  is  16  feet  wide. 


From  No.  4  to  No.  6  is  123  feet.  No.  5  is  a  common  round  moand,  3 
feet  high,  with  a  base  diameter  of  40  feet  No.  6  is  53  feet  from  No.  6, 
98  feet  long,  2  feet  bigb,  uid  18  {eel  'vide,  with  the  greatest  length  from 
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«out  h  west  to  northeast.  N  o.  7  is  75  feet  west-northwest  of  'No.  6,  and  is  104 
feet  long,  2J  feet  high,  and  18  feet  wide,  with  the  greatest  length  from 
southwest  to  northeast.  No.  8  is  100  feet  from  No.  7,  and  is  140  feet  long, 
3  feet  high,  20  feet  wide.  Fifty  feet  from  the  south  end  of  this  is  a 
black-oak  tree,  3  feet  in  diameter,  standing  in  the  middle  of  the  mound* 
^In  accordance  with  the  usual  rule  in  this  vicinity  of  computing  sixteen 
growths  to  the  inch,  measuring  on  one  side  of  the  center,  this  tree  was 
nearly  three  hundred  years  old.)  This  mound  is  100  feet  west  of  the 
bluff  of  Spoon  River.  The  bluff  is  40  feet  high  at  this  place,  and  very 
precipitous.  In  company  with  Mr.  W.  J.  Morris,  I  made  a  cross  cut  in 
this  mound  to  the  original  soil.  At  every  spadeful  we  would  bring  up 
flint  chips,  and  we  found  several  pieces  of  trap-rock,  some  of  them  be- 
ing )>olished  on  one  side.  Around  the  mound  where  the  surface  is  bare 
l^reat  quantities  of  flint  chips  are  picked  up.  We  made  a  slight  exam- 
ination of  Nos.  0  and  7,  and  found  nothing,  excepting  traces  of  ashes 
and  charcoal.  On  opening  No.  3,  at  a  depth  of  2  feet,  we  found  ashes; 
at  2i  feet,  6  to  8  inches  of  charcoal  and  ashes;  at  3  feet,  hard-packed 
earth ;  at  3  feet  3  inches,  two  skeletons,  all  the  bones  very  much  de- 
cayed, except  the  teeth,  and  these  were  not  worn,  showing  thQ  owners 
to  have  been  not  over  thirty  years  of  age.  We  opened  Nos.  1  and  2, 
and  found  nothing.  All  the  mounds  appear  to  have  been  built  at  the 
4Bame  time,  by  the  same  people. 

Spoon  Eiver  at  this  point  is  100  feet  wide.    We  found  no  depressions 
vrhence  the  material  of  which  these  mounds  are  built  was  taken. 


BUEIED  FLINTS  IN  CASS  COUNTY,  ILLINOIS. 
By  J.  F.  Snyder,  M.  D.,  of  rirgiiUa,  III. 

Prof.  Joseph  Jones  has  well  said  that  <Hhe  fabrics  of  a  people  unlock 
their  social  history;  they  speak  a  language  which  is  silent,  but  yet  more 
eloquent  than  the  written  page." 

To  every  thoughtful  person  there  is  a  x>eculiar  interest  in  the  remains 
of  nations  that  have  fulfilled  their  destiny,  and  passed  away;  and  this 
interest  grows  to  fascination  when  studying  the  works  of  art,  however 
rude,  of  people  who  have  disappeared,  and  left  no  other  legible  records 
•of  their  history  and  characteristics. 

The  origin  and  language  of  the  prehistoric  occupants  of  this  region 
may  remain  forever  unknown  to  us,  and  their  color  and  personal  appear- 
ance be  only  conjectured ;  but  their  implements,  utensils,  and  ornaments, 
which  have  escaped  the  ravages  of  time,  when  proi)erly  interpreted, 
repeople  our  hills  and  prairies  with  their  ancient  inhabitants,  and  teU 
us,  in  language  as  plain  as  the  written  page,  the  story  of  their  domestio 
p^ursuits  and  arts  of  life;  of  their  customs,  superstitions,  and  habits  o£ 
'thought. 
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In  this  view  it  is  important  that  all  discoveries  of  the  remains,  either 
of  the  works  or  the  skeletons,  of  the  aborigines,  it  matters  not  how  in- 
significant, apparently,  or  how  similar  in  kind  they  may  be,  should  be 
earefiilly  noted  and  accurately  recorded,  as  each  may  possibly  increase 
in  some  particular  our  knowledge  of  the  primitive  American  tribes,  or 
serve  to  confirm  anew  some  fact  of  their  history  already  known.  Every 
stone  implement,  shell  or  bone  ornament,  and  earthen  vessel  recovered, 
is  a  silent  revelation  of  the  past;  and  from  this  Cumulated  material 
the  restoration  of  ancient  life  upon  this  continent  is  becoming  annually 
more  and  more  distinct. 

It  is  well  known  to  have  been  the  custom  of  pre-Columbian  Indians, 
as  of  their  descendants  in  later  times,  to  hide  in  the  ground,  for  security 
until  again  wanted,  stores  of  surplus  provisions,  and  such  implements 
and  other  articles  as  were  not  immediately  needed  or  easy  of  transpor- 
tation. Many  of  these  buried  stores  orperishable  materials,  forgotten, 
or  from  other  causes  never  recovered  by  their  owners,  soon  totally  dis- 
appeared; but  others,  consisting  of  objects  wrought  in  stone,  bone,  and 
shell,  are  yet  occasionally  discovered  in  all  parts  of  our  country  previ- 
ously inhabited  by  the  red  race.  These  deposits  are  all  full  of  interest, 
and  some  are  wonderful  for  the  surprising  numbers,  or  weird  beauty  of 
design,  or  marvellous  forms  of  the  strange  things  they  comprise. 

Within  the  limits  of  this  county  two  small  subterranean  long-hidden 
stores  of  flint  implements  have  been  recovered  by  the  plow  during  the 
last  two  years.  In  the  alluvial  soil  of  Central  Illinois,  so  destitute  of 
surface  rock,  a  stone  of  any  kind  turned  up  by  the  plow  is  of  so  rare 
occurrence  as  to  at  once  attract  the  attention  of  any  plowman,  but  un- 
fortunately many  valuable  specimens  so  found  excite  but  momentary 
notice  and  are  again  lost. 

In  the  spring  of  1880,  Mr.  George  W.  Davis,  an  intelligent  farmer 
residing  in  Monroe  precinct,  10  miles  east  of  the  Illinois  River,  when 
plowing  one  day  in  a  field  that,  until  a  few  years  ago,  had  been  cov- 
ered with  a  heavy  growth  of  timber,  observed  in  the  furrow  his  plow  had 
just  made  a  few  sharp-pointed  flints,  and  stopping  his  team  to  secure 
them,  he  found  on  examination  that  they  formed  part  of  a  deposit  con- 
sisting of  thirty -two  small  implements,  which  had  been  carefully  placed 
in  the  ground,  on  edge,  side  by  side,  with  their  points  toward  the  north. 
They  seem  to  have  been  buried  near  the  foot  of  a  large  oak  tree  long 
since  prostrated  and  decayed.  This  spot  was  on  the  crest  of  the  ridge 
bounding  the  valley  of  Clear  Creek  on  the  south,  and  half  a  mile  dis- 
tant from  a  corresponding  elevation  on  the  north  of  the  little  stream, 
known  locally  as  *' Indian  Hill,"  so  called  because  the  skeletons  of  sev- 
eral (supposed)  Indians  with  stone  implements,  bone  awls,  glass  beads, 
&c.,  were  some  years  a^o  disinterred  therein  the  process  of  grading  a 
public  road. 

The  thirty-two  implements  were  presented  to  me  by  Mr.  Davis. 
With  one  exception  they  are  made  of  a  cherty,  muddy-looking  siliceous 
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stone,  of  grayish  color  streaked  with  white ;  a  flinty  formation  occarring 
in  all  lead-beariug  strata  of  Illiaois,  and  identical  with  the  cherty  nod  ales 
and  seams  very  common  in  the  sub-carboniferous  outcrops  of  the  ux>per 
Missiasippi  and  eoatfawest  MissourL  They  had  been  buried  new,  show- 
ing no  marks  of  having  been  used,  and  their  peculiar  style  of  workman- 
ship and  similarity  of  design  leave  bat  little  doubt  that  they  are  the 
product  of  the  same  artisan.  The  exceptional  one  in  the  deiHtsit  is  a 
well' proportioned  and  perfect  spear  point,  nearly  3  inches  in  length, 
neatly  chipped  from  opaque,  milk-white  flint,  strongly  contraatiag  in 
material,  shape,  and  finish  with  the  others,  and  evidently  manufactured 
by  some  other  band,  perhaps  in  a  different  and  remote  workshop. 

Fourteen  of  the  lot  are  of  the  laurel  leaf  or  lanceolate  pattern,  poiuted 
at  one  end  and  roanded  at  the  other,  with  edges  equally  cnn'ed  from 
base  to  point,  averaging  three-eighths  of  an  inch  in  tiuckness  iu  the  mid- 


dle and  evenly  chipped  to  a  cutting  edge  all  around  They  are  uniform 
in  shape,  but  differ  in  size,  the  smallest  measuring  2 J  inches  in  leogtb 
by  I^  inch  in  width  at  the  center;  and  the  largest  one  is  6  inches  long 
and  nearly  2  inches  wide.  These  fourteen  are  of  a  type  quite  common  in 
all  parts  of  the  Mississippi  Valley,  and  are  supposed  to  have  been  used 
as  knives  or  ordinary  cutting  tools.  In  our  coUection  are  six  of  these 
HUitposed  knives,  taken  a  few  years  ago  from  a  deposit  of  over  four  hun- 
dred in  West  Virginia,  and  very  similar  in  material,  pattern,  and  di- 
mensious  to  the  fourteen  now  before  me. 


The  remaining  seventeen  are  shaped  alike,  but  also  difier  in  size  as 
the  first  do,  and  are  of  the  same  average  thicknesa.  Tboi^'^oo^ttt^oaar^ 
pointed  at  one  end,  but  in  outline  from  baae  to  \io\iA\,\i«k  w^«&  asft  ■«».- 
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eqnally  convex,  one  being  considerably  carved  and  the  other  curved 
bnt  little  from  a  straight  line,  giving  them  an  tingainly  and  lop-sided 
form.  Their  broad  ends,  originally  rounded,  probably,  like  tlie  flrat 
fonrteeu,  have  been  chipped  away  on  each  side  for  balforthree-foorths 
of  an  inch  from  the  extremity,  forming  a  broad  mdimentary  shank.  At 
flrst  glance  ihese  objects  wonld  readily  be  miBtaken  for  nufinisbed  awk- 
wardly shaped  spear-heads;  but  slight  examination  proves  them  to  be 
oompleted  implements,  all  fashionedafier  exactly  the  same  pattern,  with 
one  6nd  pointed,  a  greater  convexity  of  one  side  than  the  other,  and  tbe 
base  which  in  tbe  first  fonrteen  is  regularly  rounded,  in  these  has  been 
slightly  cnt  away  on  each  side,  perhaps  to  facilitate  their  insertion  in 
some  sort  of  handle.  The  greater  ronnding  out  of  one  side  than  the 
other  iu  all  cannot  be  accidental,  or  due  to  want  of  skill  in  the  workmen 
who  made  them;  and  this  odd  design  is  not  easily  reconciled  with  the 
ordinary  forma  and  uses  of  spear  points.  Occasionally  flint  arrow-pointa 
are  found  approximating  this  shape,  one  side  from 
point  to  shank  describing  a  slightly  curved  or 
straight  line  with  the  other  side  regularly  barbed, 
or  curved,  as  in  the  common  types.  In  our  collec- 
tion are  two  specimens  somewhat  concavo-coave^i, 
or  sickle-shaped.  It  has  been  gravely  suggested  a 
that  implements  of  this  form  were  so  made,  and  in-  j 
tended  for  use,  exclusively  for  spearing  and  shoot-  \ 
ing  fish,  on  the  hypothesis  that  tbe  greater  weight 
of  one  side  of  the  flint,  or  its  irregular  form,  would 
give  the  shaft  to  which  it  was  attached,  when 
launched,  a  curved  direction,  thereby  overcoming 
the  water's  retraction  of  the  solar  rays,  and  cause 
the  weapon  to  strike  the  real  and  not  the  appar  fioS 

ent  position  of  tbe  fish  aimed  at.  In  order  to  test  this  idea  I  made  sev- 
eral experiments  with  the  abnormally  sbaiied  flints.  Securely  fasten- 
ing the  one-barbed  arrow-heads  in  straight,  perfectly  made  arrows,  I 
shot  them  with  a  strong  sinew-backed  Indian  bow,  at  marks  in  the 
water  and  in  the*  air,  and  found  in  every  instance  that  the  deformed 
flint  had  not  the  least  tendency  to  deflect  the  shaft  from  its  direct 
course.  I  then  inserted  some  of  the  lop-sided  implements  from  this 
Clear  Creek  deposit  in  light  javelin  shafts  5  feet  or  more  long,  and  failed 
to  discover  the  slightest  deviation  of  flight  when  thrown  either  with 
much  or  little  force  in  the  air  or  in  the  water.  The  result  of  these  ex- 
periments led  me  to  conclude  that  the  one-barbed  arrow-points  are 
merely  weapons  accidentally  mutilated;  and  the  most  reasonable  view 
of  all  the  flints  in  the  deposit  now  under  consideration,  save  tbe  intru- 
sive white  spear-point,  places  them  iu  the  general  class  of  common  cut- 
ting tools. 

The  second  deposit  of  flints  to  which  I  have  alluded  was  also  tnrnied 
np  by  the  plow,  oo  tbe  28th  of  March  of  the  present  year  (18S2),  on  the 
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Boathem  border  of  this  connty,  26  miles  east  of  the  Illinois  River.  Its 
location  was  on  the  brow  of  tbe  hills  overlooking  Iniliaa  Creek  to  the 
south,  and  in  a  field  cultivated  for  the  last  ten  years,  but  which  had 
beea  cleared  from  a  dense  growth  of  large  forest  trees.  In  this  caeka 
were  thirty-five  elegant  implements  entirely  dififerent  in  form,  material, 
and  finish,  from  those  before  described.  Tbeir  position  in  the  ground 
was  vertical  and  closely  packed  together,  but  otherwise  without  any 
peculiar  arrangement.  Axes  and  «ther  objects  made  of  copper,  buried 
in  the  ground  long  ages  ago  by  their  rude  owners,  are  uow  and  tlien 
found,  in  many  instances  still  encased  in  shreds  of  coarsely  woven  fab- 
rics in  which  they  had  been  carefully  wrapped ;  the  preservation  of  the 
matting  or  cloth  being  due  to  the  salts  of  the  decomposing  metal.  It 
is  probable  that  the  articles  in  all  minor  deposits,  aa  the  two  here  de- 
scribed, were  also  enveloped,  when  consigned  to  the  safe  keeping  of  the 
earth,  in  bark  cloth  or  dressed  skins,  which,  in  the  absence  of  antiseptic 
mineral  oxides,  have  long  since  decayed  without  leaving  a  trace  of  their 
presence. 

The  thirty-five  beautiful  flints  of  this  Indian  Creek  deposit  are  the 
perfection  of  ancient  stone-chipping  art.    In  form  tiiey  are  of  the  broad, 


Fio.  4. 
or  lilac-leaf  pattern,  pointed  more  or  less  obtusely  at  one  end  and 
regularly  semicircalar  at  tbe  other;  the  length  but  little  exceeding  the 
vidtfa ;  scarcely  more  than  three-eighths  of  au  inch  thick  in  the  center; 
they  are  smoothly  chipped  to  an  even  sharp  e«lge  all  around.  They 
vary  a  little  in  size  and  somewhat  in  proportions,  in  the  greater  number 
the  length  exceeding  the  breadth  by  scarcely  a  third,  while  in  a  few, 
approaching  the  lanceolate  type,  the  length  is  twice  that  of  the  width. 
The  smallest  of  them  is  3^  intShes  long  by  2|  inches  broad  at  the 
base;  and  the  largest  one  measures  5  inches  in  length  and  3^  Inches 
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across  the  widest  part.  Six  of  them  are  made  of  mottled  red  and  brown 
glossy  jasper,  and  the  remaiDing  twenty-six  of  ordinary  white  flint, 
shading  in  texture  from  the  compact  translucent  glassy,  to  the  opaque 
milk-white  varieties.  In  one  of  the  neatest  and  most  perfectly  propor- 
tioned specimens  the  natural  conchoidal  fracture  of  the  stone  irom  which 
it  was  struck  gives  one  side  its  exact  contour  without  aid  of  any  chip- 
ping. In  several  are  embedded  fragments  of  fossil  crinoidal  stems  around 
which  the  siliceous  atoms  in  solution  or  suspension  first  collected  and 
solidified  to  form  the  rock;  anil  iii  six  there  rcmaiil  near  the  edges 
small  patches  of  the  buff,  rind-like  calcareo-siliceous  outer  coating  of 
the  flint-nodules  from  which  they  were  split,  not  entirely  removed  by 
the  process  of  manufacturing.  The  rounded  edge  of  each  is  smooth  and 
worn,  and  the  sides  of  some  are  gapped,  testifying  to  long  and  hard 
usage  before  their  interment,  and  indicating  conclusively  that  the  broad 
circular  edge  of  the  tool  was  the  one  chiefly  used.  There  is  no  reason 
to  believe  that  these  beautiful  objects  were  used  as  weapons  in  any 
manner.  Their  poi  n  ted  ends  may  have  been  inserted  in  handles  of  some 
description  for  convenience  of  manipulating  them ;  but  their  crescent 
edges,  so  similar  to  the  half-moon  knives  of  modern  curriers  and  other 
leather  workers,  forcibly  suggest  their  use  as  skin-dre«sers.  They  are 
too  fragile  to  have  been  serviceable  in  the  scraping  work  of  canoe-mak- 
ing, or  in  shaping  any  hard-wood  or  bone  instruments;  and  could  not 
have  so  well  preserved  their  fine  edges  as  hand-used  agricultural  im- 
plements, or  clay-diggers  for  pottery  making.  Hence,  I  conclude  that 
they  were  the  vade  mecum  of  the  squaws,  and  their  chief  reliance  in  all 
their  work  requiring  the  aid  of  mechanical  appliances.   • 


INDIAN  EEMAINS  IN  CASS  COUNTY,  ILLINOIS. 

By  J.  F.  Snyder,  M.  D.,  of  Virginia,  III. 

GaBS  County  fits  into  the  angle  formed  by  the  confluence  of  the  San- 
gamon, flowing  from  the  east,  with  the  Illinois  Biver  in  its  course  to 
t  he  Mississippi,  a  little  west  of  the  center  of  the  State.  It  is  not  in 
the  *' forks''  of  the  two  rivers,  but  the  one  sweeps  its  entire  northern 
border  while  the  other  bounds  its  limits  on  the  west.  Its  topography 
is  identical  in  main  features  with  the  most  part  of  the  great  undulating 
prairie  system  of  the  State ;  and  may  be  briefly  described  as  a  scope 
of  open  rolling  land,  studded  with  groves  and  furrowed  with  creeks 
and  rivulets,  and  fringed  all  along  its  northern  and  western  portions 
with  ranges  of  bluffs  which  form  the  boundaries  of  the  river  valleys. 
Extending  from  the  foot  of  these  ranges  of  bluffs  to  the  rivers  lie  the 
rich  alluvial  "  bottoms "  varying  in  width  from  2  to  7  miles.  Viewed 
from  below  the  bluffs  rise  to  the  height  of  150  feet  in  picturesque 
grass-covered  peaks  and  ridges  separated  from  each  other  by  deep 
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wooded  glens  and  gorges ;  and  the  bottoms,  gently  declining  from  the 
hills  for  half  their  width,  are  smooth  as  lawns,  and  now  converted  into 
the  finest  farms  in  the  State,  then  reaching  a  lower  level  as  they  near 
the  rivers,  become  heavily  timbered  and  interspersed  with  numerous 
lakes  and  sloughs.  Kature  was  here  lavish  in  its  supplies  of  fish,  game, 
and  wild  fruits,  and  every  condition  necessary  for  the  subsistence  and 
endurance  of  a  large  population  was  present*  This  beautiful  and  fer- 
tile region,  it  is  evident,  was  occupied  by  successive  tribes  from  the  ear- 
liest times  before  our  history  began  down  to  the  peaceable  expulsion  of 
the  last  of  its  dusky  tenants,  the  Sacs  and  Foxes,  during  the  adminis- 
tration of  General  Jackson.  In  testimony  of  this  fact  we  have  the 
relics  of  their  remains,  arts,  and  methods  of  life,  which  time  has  been 
powerless  to  destroy,  in  great  profusion  and  full  of  fascinating  inter- 
est. Of  these  silent  records  of  a  rapidly  vanishing  race  the  most  im- 
portant as  well  as  the  most  legible  are  the  earthen  mounds  which  cover 
the  bones  and  dust-  of  their  dead.  They  crown  all  the  peaks  and 
ridges  of  our  bluffs,  a  few  rising  to  considerable  proportions,  but  the 
greater  number  are  mere  swellings  of  the  surface  not  readily  recog- 
nized as  being  of  artificial  origin.  Every  gradation  of  mound  struct- 
ure is  here  present,  from  the  stately  tumulus  30  feet  in  height  to  the 
broad,  flat  sepulchres  so  slightly  elevated  as  to  be  scarcely  noticed. 

It  would  be  useless  labor  and  traste  of  time  to  attempt  to  locate  on 
a  map  the  situation  of  each  mound  or  group  of  mounds  in  Cass 
County,  and  a  tedious  and  unprofitable  rex)e;tition  to  detail  minutely 
the  examination  of  each  separate  mound.  For  brevity  of  description 
they  can  readily  be  grouped  in  two  or  three  classes,  and  the  descrip- 
tion of  one  will  answer  generally  for  all  of  its  particular  class.  While 
in  all  of  them,  so  far  explored,  the  inclosed  bodies  of  the  dead  were 
deposited  on  the  surface  of  the  ground,  we  find  in  some  the  posi- 
tion and  arrangement  of  the  remains  to  have  been  different  from  that 
found  in  others;  from  which  we  must  infer  that  at  times  changes  and 
innovations  in  mortuary  customs  were  introduced,  perhaps  by  different 
tribes  who  succeeded  each  other  in  occupancy  of  the  country. 

Of  the  first  class  of  mounds,  and  by  far  the  largest,  and  no  doubt  the 
most  ancient,  but  one  has  yet  been  opened,  and,  unfortunately,  no  one 
versed  or  int>erested  in  ethnological  study  was  present  at  the  time  to 
collect  and  preserve  the  relijcs  it  disclosed,  or  make  any  record  of  them. 
This  mound,  which  I  have  before  had  occasion  to  mention,*  formerly 
stood  immediately  upon  the  bank  of  the  Illinois  Biver,  within  the  pres- 
ent limits  of  the  city  of  Beardstown,  6  miles  below  the  mouth  of  the  San- 
gamon. This  locality  is  slightly  more  elevated  than  the  surrounding 
river  bottoms  on  either  side,  and  was  anciently  an  island  surrounded 
on  one  side  partly  by  the  Illinois  and  on  the  other  by  a  slough  through 
which  the  river  had  once  passed  and  yet  discharged  its  surplus  water. 
The  island,  on  account  of  its  peculiarly  favorable  position,  had  been  for 
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centuries  a  camping  ground  and  stronghold  of  the  aborigines.  Geologi- 
cally it,  as  well  as  most  of  the  bottom,  has  a  ba^is  of  loess  or  drifk 
clay  with  a  superincumbent  stratum  of  sand  5  to  10  feet  in  thickness*  * 
All  around  the  site  of  the  mound  the  soil  to  the  depth  of  20  inches  is 
composed  of  the  debris  of  old  camps,  a  mixture  of  ashes,  mussel  shells^ 
bones  of  fishes  and  wild  animals,  charcoal,  broken  pottery,  &c. ;  and 
here  hundreds  of  implements  of  stone,  bone,  and  shell  have  been  ob- 
tained. The  big  mound  is  said,  by  persons  who  have  often  seen  it 
before  the  hand  of  vandalism  desecrated  it,  to  have  been  more  than  30 
feet  high  by  150  feet  in  diameter  at  the  base.  Its  summit  commanded 
an  uninterrupted  view  of  the  distant  bluffs  on  both  sides  of  the  river . 
and  of  the  stream  itself  for  2  or  3  miles  above  and  below.  We  can  easily 
imagine  the  strange  scene  this  great  cone  presented  when  it  swarmed 
one  autumn  day  with  an  eager,  startled  multitude  of  wild,  half-naked 
barbarians  gazing  with  astonishment  at  the  sun-burnt,  bearded  faces 
and  tattered  garments  of  Marquette  and  Joliet  as  they  wearily  paddled 
their  frail  canoe  up  the  quiet  river  at  its  base.  More  than  thirty  years 
ago  the  city  authorities  of  Beardstown  commenced  the  destruction  of  this 
splendid  monument  to  utilize  the  clay  of  which  it  was  composed  for 
covering  the  sand  of  their  streets,  and  in  a  few  years  the  grand  struct- 
ure was  totally  demolished.  The  mound  was  found  to  have  been  made^ 
on  the  sand,  of  clay  taken  from  the  bed  of  the  river  at  low  water  or 
brought  from  thQ  bluffs ;  and  it  had  been  used  as  a  burying  ground  by 
people  of  different  eras  and  races.  Just  below  the  surface  the  shallow 
graves  and  well-preserved  skeletons  of  recent  Indians,  buried  with  im- 
plements of  stone  and  iron  and  ornaments  of  glass  and  brass,  were 
shoveled  out ;  and  a  little  deeper  the  spades  uncovered  the  remains  of 
a  few  Europeans,  deserters,  perhaps,  from  the  commands  of  Chevalier 
La  Salle  or  Lieutenant  Tonti,  who  had  found  an  asylum  and  graves 
among  the  Indians  of  this  distant  wilderness.  There  was  one  of  them^ 
however,  whose  mission  in  this  part  of  the  Kew  World  was  widely  dif- 
ferent from  that  of  his  buried  associates :  the  silver  cross  still  grasi)ed 
by  his  skeleton  hand,  the  Venetian  beads  about  his  waist  that  had 
formed  a  rosary,  and  the  ghastly  skull  still  encircled  by  a  thin  band  of 
I>oli8hed  silver  proclaimed  that  here  a  self-sacrificing  disciple  of  Loyola 
had  expended  life  in  the  hopeless  work  of  converting  the  heathen. 
These  intrusive  burials  passed,  nothing  mope  was  discovered  until  the 
original  sandy  surface  of  the  island  was  reached,  and  what  was  there 
deposited  before  the  great  mass  of  clay  had  been  piled  over  it  was  cast 
aside  by  the  laborers  without  notice.  From  the  street  commissioner 
who  had  the  work  in  charge  I  gained  the  following  meager  account  of 
all  that  attracted  his  attention  sufficient  to  impress  his  memory.  Banged 
along  the  middle  of  the  structure  was  a  parapet  or  wall,  as  he  supposed, 
of  rough  Hag-stones  30  inches  high  by  3  feet  in  breadth  and  25  feet  in 
length,  designed  apparently  by  the  ancient  inhabitants  as  a  breastwork 
or  rampart  for  the  defense  of  their  town  from  river  approaches.    But, 
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on  removing  the  stones,  it  was  found  that  this  work  of  defense  was  not 
a  solid  wall,  but  a  series  of  cr^ts  or  stone  graves,  constructed  by  plant- 
ing broad,  flat  stones  perpendicularly  in  the  sand  and  covering  them 
with  others  of  the  same  kind  laid  across  them.  These  rude  tombs  were 
entirely  empty.  Not  a  bone  or  tooth  remained ;  so  great  was  the  lapse  of 
time  since  the  bodies  of  the  honored  dead  had  been  laid  in  these  secure 
vaults  that  not  a  vestige  of  them  survived  but  blotches  of  dark  dust 
upon  the  yellow  sand.  On  either  side  of  the  primitive  coffins,  but  not 
contiguous  to  them,  were  traces  of  fire,  and  with  ashes  and  charcoal 
were  noticed  calcined  bones,  small  cubes  of  galena,  and  broken  flints 
and  pottery.  The  destruction  of  the  great  mound  yielded  many  rare 
and  fine  implements  and  ornaments  of  stone  and  shell,  which  no  one 
thought  to  preserve ;  and  no  one  thought  to  observe  whether  they  had 
been  interred  with  the  dead  at  the  -base  of  the  tumulus  or  with  those 
l)aried  upon  its  surface.  Among  the  many  relics  unearthed,  one  par- 
ticularly fine  axe  of  polished  stone  is  remembered,  havmg  a  groove  cut 
around  the  middle  and  a  cutting  edge  on  each  end;  also  three  pestle- 
shaped  objects  of  beautifully  polished  porphyry  20  inches  long,  2^  or  3* 
inches  in  diameter,  rounded  at  one  end  and  pointed  at  the  other. 

Seven  miles  east  of  Beardstown,  up  the  Sangamon,  and  quite  near  it^ 
at  Mound  Lake,  is  a  conspicuous  landmark  known  as  ^^  the  Mound ; "  & 
ridge-like  elevation  40  feet  high  by  60  yards  in  width,  and  400  feet  in 
length.  This  monnd  has  never  been  explored,  and  may  be  of  artificial 
origin;  but  I  am  strongly  inclined  to  regard  it  a  natural  formation  (like 
the  great  Cahokia  mound  and  other  similar  elevations  in  the  American 
Bottom),  merely  an  outlier  of  the  loess  or  bluflF  formation  left  there  in  the 
primal  erosion  of  the  river  valley.  It  is  situated  in  the  edge  of  the  tim- 
ber, on  the  bank  of  a  small  lake,  3  miles  from  the  bluffs,  and  in  the  midst 
of  the  finest  fishing  and  hunting  district,  even  in  this  day,  to  be  found 
in  Illinois.  Whether  or  not  the  Indians  raised  this  mound  is  a  question 
to  be  determined  by  future  investigation,  but  there  is  no  doubt  of  their 
having  used  it  as  a  place  of  resort  and  camping  ground  for  a  great 
length  of  time.  Although  it  has  been  in  cultivation  for  many  years^ 
traces  of  camp-fires  are  yet  seen  all  over  it,  and  its  surface  and  the  ad- 
joining fields  are  yet  littered  with  potsherds,  flint  chips,  and  decayed 
bones  and  teeth  of  wild  animals.  One  of  the  very  few  entire  pieces  of 
pottery  ever  recovered  in  this  county  was  plowed  up  with  some  human 
bones  on  this  mound  in  the  early  history  of  its  cultivation.  It  was  a 
globular  earthen  vessel,  10  or  12  inches  in  diameter,  marked  externally 
as  usual  with  the  impression  of  the  fabric  in  which  it  was  moulded  or 
sustained  while  drying.  A  similar  vessel,  but  smaller,  was  plowed  up 
unbroken  in  a  field  a  few  miles  east  of  this  place  a  few  years  later.  At 
a  point  about  midway  the  lake-side  base  of  the  mound  I  discovered,  some 
years  ago,  the  remains  of  a  kiln  in  which  the  savages  had  burned  th^r 
pottery.  It  was  an  excavation  in  its  side,  almost  circular  and  4  feet 
in  diameter,  an  old-fashioned  lime-kiln  in  miniature,  with  walls  burned 
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as  hard  as  a  brick,  and  the  bottom  for  the  depth  of  a  foot  filled  with 
ashes,  charcoal,  and  broken  pottery. 

Nine  miles  farther  east,  up  the  Sangamon  Valley  and  near  the  blnfis, 
is  another  large  conical  mound,  25  feet  high,  which  has  never  been  ex- 
amined even  saperficially.  These  three  mounds,  assuming  the  latter 
two  to  be  the  product  of  human  agency,'  are  all  of  the  first  class,  and  of 
any  class  worthy  the  designation  of  mounds,  found  upon  the  river  ter- 
races or  bottoms  in  the  county. 

The  next  class  of  mounds  comprise  those  next  largest  in  magnitude, 
and  are  more  numerous  than  the  first.  They  are  invariably  perched 
upon  the  peaks  of  the  Sangamon  bluffs,  rarely  exceeding  8  or  10  feet  in 
height  by  20  to  30  in  diameter,  and  are  more  frequently  met  of  much 
smaller  dimensions.  This  class  of  mounds  differs  from  all  the  others 
in  the  peculiar  disposition  of  the  remains  they  inclose.  Too  few  in  num- 
bers to  constitute  the  sepulchers  of  a  distinct  tribe  with  an  exclusive 
burial  custom,  we  must  conclude  that  they  cover  the  remains  of  a  class 
of  individuals  distinguished  from  the  commonalty  for  superior  ability 
or  merit.  The  mode  of  inhumation  in  mounds  of  this  kind  consisted  in 
placing  the  body  or  bodies  (for  they  contain  from  one  to  six  or  eight 
each)  of  the  deceased  upon  the  ground  in  a  sitting  or  squatting  x>o8tnre, 
with  the  face  to  the  east,  and  inclosing  them  with  a  rudely-constructed 
circular  wall  of  rough,  undressed  stones,  which  was  gradually  contra<;ted 
at  the  top,  and  finally  covered  over  with  a  single  broad  stone  slab,  over 
all  of  which  the  earth  was  heaped.  Though  I  have  carefully  examined 
several  of  these  mounds,  I  have  not  yet  succeeded  in  securing  from  them 
either  an  entire  skull  or  earthen  vessel,  as  their  inclosed  cairns  are  in- 
variably found  to  have  fallen  in  and  crushed  the  bones  and  accompany- 
ing pottery  into  a  confused  mass.  Nor  have  I  discovered  in  them  cop- 
per implements  or  pipes  of  any  description,  or  any  object  of  carved 
stone;  but  only  a  few  flint  and  bone  implements,  and  broken  pottery 
without  ornamentation  and  of  very  poor  quality.  Judging  from  every 
indication,  external  and  internal,  I  would  conclude  that  the  cla^s  of 
earthworks  under  consideration  were  very  old  were  it  not  for  the  sin- 
gular fact  that  in  one  of  them,  a  few  years  ago,  the  decayed  bones  of  a 
single  individual  were  found,  with  a  few  fiint  arrow  points,  a  smaU 
earthen  cup  or  vase,  and  an  iron  gun-barrel  very  much  corro<led. 

The  next  class  of  modnds  in  this  county  are  so  numerous  and  were 
obviously  constructed  with  so  little  care  and  labor  that  we  must  regard 
them  as  the  depositories  or  cemeteries  of  the  common  and  untitled  dead. 
They  are  seen  on  every  knob  and  ridge  of  the  bluffs  and  on  the  hills 
bordering  all  of  our  smaller  streams.  Seldom  rising  in  elevation  more 
than  a  foot  or  two  above  the  general  surface,  they  frequently  cover  a 
space  of  10  or  15  yards  in  diameter,  and  we  sometimes  find  eight  or  ten 
of  them  in  a  row,  along  the  crest  of  a  ridge,  separated  from  each  other 
by  intervals  of  10  or  15  yards;  each  containing  the  bones  of  a  greater 
or  less  number  of  individuals  in  different  states  of  preservation.    Their 
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repose  is  often  rudely  disturbed  by  the  plow,  and  their  human  remains 
scattered  over  the  fields  with  broken  pottery  and  occasionally  flint  im- 
plements, stone  axes,  bone  awls,  and  other  relics.  In  many  mounds  of 
this  class  the  first  step  taken  in  the  inhumation  of  the  corpse  or  corpses 
apparently  was  to  scoop  out  from  the  soil  a  shallow,  dish-like  excava- 
tion in  which  the  body  or  bodies — generally  several  together — were  de- 
posited, sitting  up  with  limbs  flexed  upon  the  breast;  they  were  then 
probably  covered  with  bark  or  other  perishable  material,  as  no  large 
stones  are  ever  encountered  in  these  graves,  and  then  covered  with 
earth.  In  some  of  them  the  bones  of  the  dead,  in  extreme  stages  of  de- 
cay, are  in  great  confusion  and  were  buried  without  definite  arrange- 
ment or  system,  somewhat  as  was  observed  by  Mr.  Jefferson  in  a  mound 
which  he  describes  in  his  ''^N'otes  on  Virginia,''  indicating  that  in  those 
the  skeletons  of  all  members  of  the  tribe  who  had  died  within  a  definite 
period  of  time  had  been  collected  from  the  tree-scaffolds,  or  brought 
from  the  tribal  bone-house,  as  was  witnessed  by  Bartram,  and  laid  to- 
gether in  bundles  and  '•  covered  with  a  great  mount,"  The  chalk-like 
softness  of  the  bones  in  this  class  of  mounds  tends  to  confirm  the  first- 
thought  impression  of  high  antiquity;  but  this  fact  alone  cannot  be  re- 
lied on  as  satisfactory  proof  of  their  age  when  we  consider  that  the 
covering  of  earth,  perhaps  not  of  great  thickness  at  first,  has  been 
washed  down  and  thinned  by  rains,  leaving  the  animal  remains  but 
slightly  protected  from  the  decomposing  agencies  of  wat-er  and  frost. 
In  one  instance  unquestionable  evidence  of  comparatively  recent  origin 
was  presented.  In  cutting  down  a  roadway  through  one  of  the  Prairie 
Creek  ridges,  since  known  as  "  Indian  Hill,"  in  the  southwestern  part 
of  the  county,  a  broad,  low  mound  was  removed  and  the  skeletons  of 
several  individuals  exposed.  With  the  mingled  mass  of  bones  thrown 
out  were  found  broken  pottery,  a  few  stone  and  bone  implements,  to- 
gether with  a  quantity  of  glass  beads  and  brass  rings  of  European  man- 
ufacture. Eesting  in  what  remained  of  the  hand  of  one  of  the  female 
skeletons  was  a  beautiful  pipe  of  polished  serpentine  in  the  perfect 
form  oi  a  squatting  frog,  of  life  size,  but  instead  of  the  usual  flat,  carted 
base  of  the  so-called  "  mound  pipes,"  it  had  an  aperture  drilled  to  con- 
nect with  the  bowl  for  the  insertion  of  a  cane  or  wooden  stem.  Some 
time  afterward,  at  the  foot  of  this  ridge,  the  plow  turned  up  a  single 
skeleton  from  a  mound  so  small  as  to  have  escaped  previous  notice; 
and  so  far  advanced  in  decay  were  the  bones  that  it  was  with  difficulty 
I  succeeded  in  partially  restoring,  by  the  aid  of  glue  and  plaster,  the 
skull  and  facial  bones.  The  only  relics  found  with  this  individual, 
which  I  judged  to  have  been  a  female,  were  a  stone  fit)g,  probably  un- 
finished, larger  than  the  natural  maximum  size,  without  perforations 
of  any  kind,  and  a  pipe,  representing  the  head  of  a  fox,  both  radely 
cat  out  of  soft,  coarse,  yellow  sandstone. 

In  all  the  intermeuts  I  have  heretofore  mentioned  the  bodies  of  the 
dead,  so  far  as  I  could  ascertain,  had  been  primarily  placed  upon  tbft 
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surface  of  the  ground,  or  in  shallow  saucer-like  depressions,  in  a  sit- 
ting or  doubled-up  posture ;  or  the  dry  bones,  after  decomposition  of 
the  flesh,  had  been  gathered  in  bundles  and  placed  on  the  ground  in 
piles,  and  the  earth  heaped  over  them  in  a  conical  mound  of  greater  or 
less  magnitude.  But  in  some,  judging  from  the  better  state  of  preser- 
vation of  the  inclosed  remains  to  be  of  most  recent  construction,  a  dif- 
ferent arrangement  is  observed.  The  buried  skeletons  are  found  on  the 
surface  of  the  ground,  but  laid  at  full  length  on  their  backs,  and  sur- 
rounded or  inclosed  with  thin  broad  stones  or  sheets  of  bituminous 
6hale,  stuck  into  the  ground  upright,  and  probably  at  the  time  of  inter- 
ment covered  over  with  poles  or  bark  before  the  earth  was  thrown  on. 
This  change  in  disposing  of  the  corpse  for  burial  was,  in  my  opinion,  a 
consequent  innovation  of  the  first  contact  with  Europeans ;  and  we 
have  convincing  reasons  for  believing  that  the  old  practice  of  burying 
the  dead  ahove  ground  in  mounds  of  earth  or  stone  prevailed  generally 
among  our  Indians  down  to  their  acquaintance  with  the  whites.  Here, 
as  elsewhere,  we  occasionally  find  the  remains  of  Indians  extended  fuU 
length  in  graves  below  the  surface  oi  the  ground,  unmarked  by  mound 
or  monument  of  any  kind.  These  comparatively  modern  graves,  copied 
after  those  of  the  white  intruders,  are,  like  the  mounds,  invariably  on 
the  high  lands ;  and  in  many  instances  the  crumbling  chalk-like  bones 
can  only  be  identified  as  belonging  to  the  red  race  by  the  implements 
of  stone  or  shell  ornaments  associated  with  them. 

Upon  the  open  prairies  of  Cass  County  neither  mounds  nor  graves  of 
the  pre-historic  dead  are  ever  found,  and  but  few  of  their  relics  except- 
ing flint  weapons  of  the  chase.  The  Indians  no  doubt  hunted  the  deer 
and  buf^lo  and  elk  on  our  prairies,  but  neither  lived  nor  buried  their 
dead  there.  Their  camping-grounds  and  villages  were  in  the  groves 
along  the  streams  and  near  springs,  and  they  located  their  cemeteries 
upon  the  acyacent  bluiis. 

The  southern  line  of  this  country  in  its  entire  length  coincides  very 
nearly  with  a  small  stream,  called  Indian  Creek,  which  drains  the  prai- 
ries of  a  portion  of  Sangamon  Countj-,  and,  running  almost  directly 
west,  joins  the  Illinois  ten  miles  below  Beardstown.  This  creek,  too, 
was  the  resort  of  the  hunter  tribes,  and  along  its  banks  are  still  traces 
of  many  of  their  camps  and  relics  of  their  home  life ;  and  on  the  hills 
overlooking  its  valley  are  the  low  mound  graves  of  their  dead.  On  a 
high  terrace  sloping  down  to  the  water  of  this  little  stream  I  discovered, 
some  time  ago,  the  location  of  an  ancient  workshop  for  the  manufacture 
of  flint  implements.  The  ground  for  a  considerable  space  was  littered 
with  chips  and  nodules  of  flint  and  broken  and  unfinished  arrow  and 
spear  points;  and  scattered  here  and  there  were  several  water-worn 
bowlders  of  granite  and  greenstone,  brought  from  the  drift  clay  of  the 
hills  for  use  by  the  early  artisans  as  anvils.  In  this  d^brU  a  beautifiil 
polished  celt  of  hematite  and  a  few  complete  flint  weapons  have  been 
recovered,  together  with  bone  punches  and  awls,  and  quantities  of 
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brokeu  pottery,  ashes,  charcoal,  and  fragments  of  shells,  bones,  and 
antlers  of  deer  and  elk.  Only  a  few  of  the  Indian  Creek  mounds  have 
been  critically  examined,  but  there  is  no  reason  for  believing  that  they 
ditt'er  in  any  essential  characteristic  with  those  of  the  Sangamon  blofis. 

The  remains  of  Indian  art  found  in  this  country  differ  but  little  from 
similar  objects  found  in  all  parts  of  the  Mississippi  Valley.  The  race 
inliabiting  this  locality  before  us  left  no  specimen  of  their  work  indicat- 
ing any  expression  of  genius,  or  any  marked  degree  of  skill  or  proficiency 
in  the  common  arts  of  life.  The  pot-sherds  seen  in  profusion  about 
their  old  camps  and  mounds  are  composed  in  the  main  of  clay  and  lime 
(calcined  muscle-shells),  but  a  large  proportion  were  molded  from  clay 
alone,  and  apparently  formed  parts  of  small  rude  ill-shaped  and  poorly 
burned  vases  and  cups.  The  best  specimens  are  ornamented  with  im- 
pressions of  coarsely  woven  fabrics  and  bark  of  trees,  curved  lines,  nobs, 
aud  indentations,  and  the  marks  of  finger-nails.  In  no  instance  has 
there  been  noticed  the  slightest  attempt  to  produce  upon  any  i)iece  of 
pottery  the  representation  of  the  human  face  or  figure,  or  of  any  bird 
or  animal.  But  few  of  their  earthen  vessels  have  survived  to  the  pres- 
ent time  J  besides  the  two  pots  found  unbroken,  which  I  have  before 
described,  not  half,  a  dozen  have  been  secured  entire  in  the  whole 
county. 

I  bave  not  yet  heard  of  an  implement  or  ornament  of  copper  having 
been  found  among  the  mound  remains  of  the  county,  and  of  hematite 
only  the  small  celt  before  mentioned;  two  or  three  so-called  "  plummets,'^ 
several  ^' i)aint  rocks''  (or  burnt  pieces),  and  some  rough  blocks  of  the 
ore,  constitute  all  of  the  relics  of  this  material  so  far  known.  Occasionally 
with  the  bones  of  the  dead  are  noticed  small  cubes  of  galena ;  and  in  our 
collection  is  a  ball  of  this  ore,  taken  from  a  mound,  weighing  a  pound 
aud  two  ounces,  which  probably  did  service,  enveloped  in  raw  hide,  as 
6ome  form  of  weapon.  No  lead,  however,*  has  here  ever  been  discovered 
with  any  of  the  aboriginal  remains.  It  is  passing  strange  that  the  Uli- 
uois  Indians,  so  well  acquainted  with  lead  ore  as  we  know  them  to  have 
been,  should  have  never  gained  the  knowledge  of  its  fusibility  and  ready 
reduction  to  metaL  Plates  of  mica  are  of  comparatively  common  oc- 
currence in  our  mounds,  and  in  many  instances  are  found  to  have  been 
deposited  upon  the  breast  of  the  corpse.  In  one  of  the  small  ridge  mounds 
of  the  Sangamon  bluffs  a  skeleton  was  uncovered  having  upon  the  de- 
cayed sternum  ten  plates  of  mica  uniformly  cut  to  the  dimensions  of  9 
inches  in  length  and  4  wide,  with  the  corners  neatly  rounded.  This 
mineral  is  not  found  in  situ  in  Illinois,  and  of  course  must  have  been 
iroi)orted  from  a  Qonsiderably  remote  distance. 

Of  marine  shells  no  entire  specimen  of  the  conch,  or  CassiSj  or  Lycoly- 
pus,  has  been  seen  in  the  old  graves  of  our  country;  but  small  ornaments 
and  beads  made  of  the  columellas  and  broken  pieces  of  large  sea-shells 
-are  quite  frequently  found.  In  our  collection  is  anecklace  comprising  178 
pieces  of  conch  shell — each  perforated  in  the  center  and  presenting  all 
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stages  of  finish,  from  the  rough  angalar  sections  two  or  more  inches 
sqaare,  to  the  round  polished  complete  disc  two  or  three  lines  in  thick- 
ness and  from  half  an  inch  to  an  inch  in  diameter — whjch  a  s^hort  time 
ago  was  turned  out  of  a  low  mound  by  the  plow,  with  the  skull  and  cer- 
vical vertebrse  of  a  female  skeleton.  In  another  low  mound  on  the  bluffs 
the  plow  threw  out,  with  a  mass  of  chalky  bones,  a  pint  of  small  sea- 
shells  {Marginella  apicina)^  each  Q^erced  at  the  shoulder  for  the  recep- 
tion of  a  string  to  suspend  them  about  the  neck  or  hair.  These  beauti- 
ful little  shells  are  often  found  in  our  mounds,  and  must  have  been  in 
general  use  for  personal  adornment,  or  as  a  medium  of  exchange  in  the 
primitive  system  of  commerce  and  trade.  The  valves  of  several  species 
of  fresh-water  mollnsks,  especially  of  the  Unios  and  AnodontaSy  were 
utilized  as  spoons  and  knives,  and  used  for  digging  in  sandy  soil.  Barely 
we  meet  with  ornaments  cut  from  them.  The  hypothesis  that  our  river 
mollnsks  constituted  a  part  of  the  food-supply  of  the  Illinois  Indians  is 
not  sustained  by  the  presence  on  our  streams  of  shell  heaps  of  any  ex. 
tent.  Fish  and  game  were  abundant  enough  for  subsistence  at  all  times, 
and  muscles  were  in  this  latitude  evidently  not  considered  a  luxury. 

The  long  bones  of  the  deer,  turkey,  &c.,  were  here  as  elsewhere  fash- 
ioned into  awls,  needles,  fishhooks,  and  punches,  and  made  to  do  service 
as  handles  for  stone- tools  and  domestic  utensils.  The  only  ornament  of 
bone  (if  it  was  an  ornament)  the  county  has  yet  produced  is  a  broad, 
flat  rib  from  the  carapace  of  a  very  large  snapping  turtle,  iierforated 
at  each  end  and  ground  smooth  and  polished  all  over. 

Of  objects  carved  in  stone  but  few,  besides  the  specimens  I  have  specif- 
ically mentioned,  have  come  to  light  in  this  county.  Of  pipes,  a  small 
*'  mound  ^  pipe  from  Beardstown  and  the  frog  (of  serpertine)  are  the  only 
fine  specimens  known.  In  our  collection  are  the  fox-head  pipe  and  sev- 
eral coarse,  heavy  affairs,  without  beauty  or  symmetry,  which  were  un- 
doubtedly used  for  smoking  tobacco;  and  pipes  made  of  clay  and  burnt 
are  not  uncommon.  These  latter  objects  were  perhaps  manufactured 
after  the  arts  of  the  whites  had  been  learned,  as  they  are  fashioned  in 
the  exact  shape  of  common  English  clay  pipes ;  at  any  rate,  their  resem- 
blance to  the  imported  article  is  so  striking  as  to  place  their  claim  to 
high  antiquity  in  serious  doubt.  As  a  rule,  the  objects  carved  in  stone 
by  the  stone-age  denizens  of  this  region,  exhibit  such  flagrant  deficiency 
of  taste  or  talent  in  design,  and  such  low  order  of  skill  in  execution, 
that  we  must  conclude  the  few  elaborate  and  finely-finished  specimens 
now  and  then  discovered  here  are  importations  from  a  distance,  secured 
either  by  barter  or  reprisals  in  war,  and  were  made  by  a  people  of  higher 
intelligence  and  advancements  in  the  arts.  Of  these  exotic  relics  the 
porphyry  "  pestles,"  the  "  mound,"  and  serpentine  pipes,  the  x>erforated 
weapon  of  ribbon  slate,  a  discoidal  stone  of  milky  quartz,  and  one  of 
those  beautiful  perforated  "ceremonial  "stones  of  rosy,  variegated,  trans- 
lucent quartz  now  in  our  collection,  constitute  all  of  that  class  known 
within  the  limits  of  the  coanty.    Agricultural  flint  implements,  com- 
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prising  spades  and  hoes,  are  not  nncommon  in  the  rich  loamy  terraces 
of  our  rivers,  but  are*  generally  inferior  in  size  and  workmanship  to 
those  met  with  in  that  portion  of  Saint  Clair  and  Madison  counties 
known  as  the  American  Bottom.  The  spades  are  smaller  and  ruder, 
and  the  hoes  are  plain  and  without  notches  for  fastening  them  to  hand- 
les. The  broad  homstone  disks,  ,discovered  some  years  ago  buried  in  the 
sand  a  short  distance  above  the  large  Beardstown  mound,  and  which 
I  have  described  in  a  previous  paper,*  are  supposed  by  some  archaeol- 
ogists to  have  been  intended  for  agricultural  tools,  though  never  intro- 
duced in  general  use.  Of  this  however  we  have  no  positive  evidence, 
and  until  our  knowledge  of  this  class  of  relics  is  increased,  we  must 
regard  that  strange  deposit  as  an  unsolved  mystery. 

Celts  and  grooved  axes  of  granite  and  various  augitic  rocks,  of  all 
sizes  and  many  patterns,  have  been,  and  still  are,  abundant  here.  The 
largest  grooved  ax  in  our  collection  weighs  twelve  and  a  half  pounds; 
the  smallest,  one  and  a  half  ounces.  Our  largest  celt,  cut  from  a  coarse- 
grained diorite,  weighs  eleven  pounds;  and  the  smallest,  obviously  a 
child's  toy,  weighs  scarcely  half  an  ounce.  Flint  arrow  and  spear  points, 
knives,  scrapers,  and  hatchets  of  the  usual  forms  have  been  collected  in 
Cass  County  in  great  profusion.  Hammer-stones,  nut-stones,  discoidal 
stones,  perforated  "  talismans  "  or  <*  arrow straighteners''  of  ribbon-slate, 
of  basalt,  and  of  fossil  wood;  stone-balls,  plain  and  grooved;  in  short, 
all  of  the  ordinary  types  of  rough  and  polished  stone  implements  in  use 
by  the  pre-metal  Indian  tribes  have  been  and  still  are  often  found  about 
our  streams  and  blufifs. 

The  archaeological  remains  of  which  I  have  so  far  briefly  treated  are  not 
peculiar  to  this  county  or  to  any  circumscribed  locality,  but  are  common 
in  all  those  portions  of  Illinois  and  of  almost  all  of  the  Western,  Middle, 
and  Southern  States  contiguous  to  water-courses,  where  the  aborigines, 
with  identical  habits  of  life  and  by  identical  methods,  obtained,  with  little 
effort,  their  food-supplies.  And  the  comprehensive  generalization  which 
I  have  attempted  of  the  antiquities  observed  here  will,  with  trifling 
variations  and  additions,  apply  equally  well  to  those  of  other  counties 
and  States. 

I  have  yet  to  mention,  however,  one  object  recently  discovered  in  this 
vicinity,  of  rai^  occurrence  in  the  prehistoric  remains  of  this  State,  be- 
longing to  a  class  sd  suggestive  of  savage,  ethnic  characteristics  as  to 
incite  interest  and  thoughtful  study.  On  the  crest  of  one  of  the  highest 
and  most  prominent  points  of  the  Sangamon  bluffs,  jutting  out  from 
the  range  into  the  valley,  a  promontory,  conspicuous  for  many  miles  in 
all  directions,  was  one  of  the  common  oval  swellings  of  the  surface, 
usually  known  here  as  an  <* Indian  grave,''  but  so  overgrown  with 
bushes  and  weeds  and  tall  grass  as  to  have  required  close  inspection  to 
distinguish  it  from  the  natural  contour  of  the  hill.  The  owner  of  the 
land,  having  occasion  to  build  a  pasture-fence  over  this  point,  set  a 
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laborer  to  digging  holes  for  the  fence-posts;  bat  when  the  work  had 
progressed  as  far  as  the  '^  grave,  ^  the  spade  barely  penetrated  the  sod 
at  its  edge,  when  it  came  in  contact  with  a  stone,  which  proved,  on  re- 
moving the  soil  covering  it,  to  be  a  rough,  flat  sandstone  flag,  nearly 
sqaare,  3  inches  thick  and  18  or  20  inches  broad.  It  was  thrown  aside, 
and  the  fence  completed.  Some  time  afterwards,  on  learning  that  snch 
a  stone  was  foand  on  this  point,  I  concluded  to  explore  the  place  with 
the  hope  of  securing  a  skull  or  other  relic  of  interest  which  it  may  have 
covered.  Investigation  soon  convinced  me  that  it  had  not  formed  any 
part  of  the  covering  of  a  grave,  but  had  been  laid  flat  on  the  bare  ground. 
Carefully  removing  the  bushes  and  earth  in  which  they  grew,  other 
similar  stones  were  uncovered,  forming  together  a  rude  floor  or  pave- 
ment 12  feet  in  length  by  8  in  width,  somewhat  dish-shaped,  the  center 
being  gradually  deprcyssed  10  inches  below  the  edges.  The  stone  first 
discovered  had  formed  one  of  the  comers  of  this  curious  structure.  The 
long  axis  of  the'  work  coincided  with  the  strike  of  the  ridge,  exactly 
north  and  south ;  and  the  flags  of  which  it  was  made  had  been  carried 
up  from  an  outcrop  of  carboniferous  sandstone  a  mile  and  a  half  distant, 
and  were  rough  and  uncut,  but  fitted  together  with  surprising  accuracy. 
They  were  reddened  and  cracked,  apparently  by  long  continued  heait, 
and  the  interstices  between  them  were  compactly  filled  with  fine 
ashes.  Upon  this  pavement  or  '^  altar"  was  a  mass  of  ashes,  per- 
haps a  foot  thick  in  the  middle,  and  a  little  more  than  filling  to  a 
level  its  basin  like  concavity.  On  the  surface  of  this  ashbed  I  col- 
lected fragments  of  charred  bones,  constituting  parts  of  three  adult 
human  skeletons,  among  which  were  considerable  portions  of  three 
lower  jaws,  with  teeth  intact,  large  pieces  of  six  femurs  and  pelvic 
bones,  the  occipital  protuberances  of  three  crania,  some  bodies  of  ver- 
tebrce,  and  many  small  pieces  so  burned  as  to  be  unrecognizable.  The 
fire  which  consumed  these  three  skeletons  had  been  smothered  be- 
fore it  was  exhausted,  and  while  yet  glowing,  as  many  large  pieces  of 
charcoal  were  mingled  with  the  bones,  and  the  superincumbent  earth  in 
contact  with  the  fire  was  reddened  and  partially  baked.  Interspersed 
throughout  the  mass  of  ashes  filling  the  basin  were  many  small 
pieces  of  bone  and  teeth  converted  ini;o  animal  charcoal,  and  bits  of  flint, 
perhaps  weapons,  shivered  and  broken  by  the  fierce  heat  of  the  pyre. 
I  also  observ'^ed  many  minute  scales  of  burnt  mica  and  shell,  but  found 
no  part  of  any  pipe  or  other  object  carved  in  stone,  or  of  pottery.  The 
mound  inclosing  this  weird  ^<  sacrificial  altar,"  after  the  washing  of  rains 
and  beating  of  storms  for  centuries  unnumbered,  measured  but  litQe 
more  than  2  feet  high  by  20  in  diameter.  The  cracked  and  fire-scarred 
stones  and  great  quantity  of  ashes  without  charcoal,  mingled  through- 
out with  fragments  of  calcined  bones,  considered  in  connection  with  the 
prominent  situation  of  the  ''altar,"  in  full  view  of  the  valley  below  and 
of  the  highlands  around  for  miles,  seem  to  support  the  inference  that 
berBf  at  stated  times,  for  a  long  period,  had  been  practiced  the  burning 
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of  human  bodies;  or  that  the  remains  of  a  great  number  of  individuals 
had  at  one  time  been  consumed  until,  with  the  three  last  victims,  the 
fire  was  suddenly  extinguished  by  heaping  over  the  seething  mass  the 
earth  that  was  to  keep  the  story  for  the  coming  of  another  race.  We 
are  warranted  in  believing  that  all  tribes  of  Indians  inhabiting  this 
great  valley,  from  the  remotest  times,  executed  by  burning  certain  cap- 
tives taken  in  battle ;  but  we  have  no  evidence  that  dish-shaped  plat- 
forms of  stone  were  constructed  especially  for  that  purpose.  The 
simpler  method  of  securing  the  doomed  wretch  to  a  stake  or  tree  and 
there  slowly  roasting  him  amidst  the  wild  jeers  and  exultations  of  the 
captors  is  far  more  consonant  with  well-known  Indian  nature  and 
usages.  But  for  the  absence  of  collateral  testimony  the  hypothesis  that 
so-called  "  altars''  of  this  class  were  made  for  the  purpose  of  incinerating, 
at  stated  periods,  the  remains  of  the  dead  of  the  entire  tribe,  collected 
'  for  such  disposal  from  tree-scaffolds  or  bone-houses,  would  present  many 
elements  of  plausibility.  It  is  possible  that  a  single  tribe  may  have  so 
cremated  the  skeletons  of  their  deceased  kinsmen  before  making  their 
voluntary  or  compulsory  exodus  from  this  locality;  but  observed  facts 
fail  to  sustain  the  idea  that  such  a  mortuary  custom  prevailed  here 
generally  at  any  time  or  among  any  people.  We  have  the  authority  of 
La  Hontan  that  the  Indians  of  the  Lower  Mississippi "  burnt  their  dead, 
keeping  the  bodies  until  they  had  accumulated"  sufficiently  in  num- 
bers for  the  grand  ceremony,  which  was  performed  in  certain  places 
remote  from  their  villages.  But  Du  Pratz,  whose  opportunities  for 
observation  and  sources  of  information  were  equal  if  not  superior  to  his, 
positively  asserts  that "  none  of  the  nations  of  Louisiana  were  acquainted 
with  the  custom  of  burning  their  dead.''  Had  this  custom  been  in  vogue 
to  any  considerable  extent  or  for  any  considerable  period  of  time  it  is 
plain  that  cinerary  altars  would  be  numerous  and  sepulchral  mounds 
exceptional.  In  Cass  County  and  the  State  of  Illinois,  so  far  as  my 
knowledge  extends,  this  strange  monument  is  unique  and  without  par- 
allel among  thousands  of  Indian  mound-graves,  a  mystic  expression,  it 
may  be,  of  religious  fervor  or  sux>erstitious  frenzy. 

The  intrinsic  evidence  of  many  prehistoric  remains  of  this  county 
sustains  their  claim  to  extreme  antiquity,  but  no  work  or  specimen  of 
art  of  a  former  race  has  yet  been  found  here  above  the  capacity  or 
achievement  of  the  typical  North  American  Indian.  And  in  studying 
the  life,  habits,  and  burial  customs  indicated  by  these  relics,  I  can  see 
no  necessity  for  ascribing  them  to  the  agency  of  a  distinct  or  superior 
race,  when  they  express  so  unmistakably  the  known  status  of  Indian 
intellecb. 
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ANTIQUITIES  OF  JACKSON  COUNTY,  ILLINOIS. 

Bt  G.  H.  French,  of  Carhondale,  HI, 

Among  the  many  objects  attesting  that  Southern  Illinois  is  part  of 
a  region  once  inhabited  by  a  race  of  people  aboat  whom  comparatively 
little  beyond  conjectare  is  known,  the  various  mounds  and  cairns  form 
a  conspicuous  part.  The  exploration  of  one  of  these  structures  was 
the  subject  of  two  visits  by  Dr.  E.  B.  Chapin,  a  resident  of  this  place, 
and  myself  on  the  3d  of  April  and  the  3d  of  June,  1878.  The  mound 
is  situated  on  the  farm  of  E.  M.  Norbury,  about  3  miles  south  of 
here,  and  is  about  40  rods  west  from  the  Illinois  Central  Kailrcad,  on 
a  hill  that  forms  a  spur  from  a  comparatively  level  area  of  land  back 
a  little  from  a  creek  on  the  south,  and  just  in  the  edge  of  a  piece  of 
second-growth  oak  timber.  Situated  as  it  was  on  the  point  of  this 
hill,  it  was  difficult  to  judge  at  first  of  either  its  height  above  the  nat- 
ural  ground  or  of  its  size;  but  subsequent  examination  showed  that  it 
was,  in  its  highest  part,  about  3  feet  above  the  original  ground,  and  it 
appeared  to  be  25  or  30  feet  in  diameter.  We  found,  however,  that  in- 
side these  limits  was  a  series  of  stones  that  seemed  to  have  been  placed 
around  the  base  of  the  mound  to  hold  the  dirt  in  position  as  it  was 
heaped  up,  and  as  the  elements  in  time  had  removed  the  dirt  from  the 
higher  parts  and  spread  it  around  and  beyond  these  stones  they  had 
become  partly  or  wholly  covered  up,  while  the  extent  of  the  structure 
was  increased.  If  this  theory  is  correct,  and  the  position  of  the  con- 
tents of  the  mound  seemed  to  indicate  that  it  is,  the  mound  was  origi- 
nally oval  or  nearly  oblong,  and  measured  12  by  15  feet  in  its  shortest 
and  longest  diameters. 

For  2  or  3  rods  to  the  south  and  for  20  or  more  rods  to  the  north  and 
northwest,  chips  of  flint  were  abundant,  both  mingled  with  the  soil  and 
on  its  top.    The  same  soil  and  flints  mixed  with  broken  bits  of  pottery 
formed  the  general  substance  of  the  mound.    These  seemed  to  indicate 
that  the  immediate  vicinity  had  been  the  site  of  an  Indian  workshop 
and  perhaps  camping  ground.    In  the  time  when  this  ground  was 
covered  with  the  primeval  forest  the  small  branches  only  a  few  rods 
to  the  east  and  west  would  have  afforded  them  water  most  of  the 
year,  if  this  locality  ever  formed  a  permanent  place  of  abode;  while  the 
creek,  from  50  to  80  rods  to  the  south,  would  be  the  unfailing  source 
when  the  heats  of  summer  had  dried  up  the  others.    Several  other  facts 
seemed  to  point  to  this  as  having  been  for  them  a  central  position. 
Across  the  creek,  that  is  to  the  south,  and  80  or  more  rods  on  the  other 
side,  in  a  southwesterly  direction,  was  a  stone  mound  that  we  also  ex- 
plored, but  found  no  remains  of  any  character  either  in  or  about  it 
It  seemed  to  be  simply  a  monument  of  direction  as  much  as  anything  we 
could  discover,  an  irregular  cairn  of  stones  in  such  a  position  that  the 
natural  contour  of  the  land  would  indicate  there  might  have  been  here 
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a  trail,  bat  all  other  marks  are  now  obliterated.  Still  further  to  the 
south,  but  whose  exact  position  I  did  not  learn,  are  several  other  mounds, 
which  I  think  have  been  more  or  less  explored.  To  the  southeast,  at  a 
distance  of  5  or  6  miles,  is  a  structure  known  now  as  "Stone  Fort,''  that 
is  supposed  to  have  been  constructed  by  the  Indians,  and  probably  for 
defensive  purposes.  This  is,  or  evidently  has  been,  a  wall  across  the 
neck  of  a  projecting  point  of  rocks,  though  it  is  now  but  a  long  pile  of 
stone  as  though  a  wall  had  been  demolished.  Northwest  from  this 
mound,  some  12  or  15  miles  west  of  Garbondale,  are  other  mounds,  while 
north  or  northwest  of  these  are  others,  as  though  forming  a  line  with 
those  that  have  been  found  within  the  vicinity  of  East  Saint  Louis  and 
Alton.  All  these  facts  seem  to  bear  more  or  less  directly  on  the  idea 
that  at  some  time  this  locality  had  been  a  place  of  general  work  and 
resort. 

The  central  part  of  the  mound  had  been  more  or  less  disturbed  on 
top  by  having  been  a  place  where  brush  and  other  refuse  had  been 
burned,  and  where  hogs  had  lain  and  rooted,  but  it  was  claimed  by  Mr. 
Norbury,  the  owner  of  the  place,  that  other  than  this  it  had  not  been 
disturbed.  As  intimated  before,  the  mound  was  composed  of  the  nat- 
ural black  surface  soil  of  the  place  mingled  with  chips  of  flint  and  broken 
pieces  of  pottery,  the  latter  red,  the  flint  of  a  blue  kind,  and  in  all  shapes 
and  sizes,  but  we  found  no  arrow-heads  or  other  implements  of  the  same 
kind  of  stone.  We  found  only  one  arrow-head,  and  that  was  of  white 
flint,  regular  lanceolate  shape  and  about  3  inches  long.  The  pieces  of 
pottery  were  all  small  and  of  irregular  shapes.  The  only  implement 
found,  other  than  the  arrow-head,  was  a  thong-gauge,  about  3  inches 
long  by  about  an  inch  and  a  half  wide,  with  two  gauge-holes  and  a  slight 
depression  on  one  side  between  the  holes  as  though  a  place  for  the  thumb 
when  used.  This  was  composed  of  either  red  stone  or  pottery ;  I  am 
inclined  to  think  the  first,  as  it  seemed  to  be  too  compact  for  pottery,  or 
at  least  more  so  than  the  broken  pieces  found. 

In  the  northwest  part  of  j)he  mound  was  found  a  skeleton  in  a  hori- 
zontal position  lying  on  the  back  with  the  head  towards  the  northeast, 
and  about  3^  feet  below  the  top  of  the  mound.  The  bones  were  so  de- 
composed that  it  was  with  difQculty  that  a  whole  one  of  any  part  of  the 
skeleton  could  be  taken  out  without  breaking  and  crumbling,  though 
while  in  position  the  shape  of  the  skull  indicated  that  it  corresponded 
with  those  taken  from  other  mounds  at  Sand  Bidge,  this  county,  and 
other  points  in  the  vicinity. 

Ko  other  complete  skeleton  was  found  in  the  mound,  though  pieces  of 
human  bones  representing  nearly  all  parts  of  the  skeleton  were  scattered 
through  different  parts  of  the  structure,  together  with  the  bones  of  other 
animals.  Of  these  we  could  recognize  the  lower  maxillary  of  deer  and 
the  atlas  of  a  bear,  but  the  rest  were  too  much  broken  to  be  identified. 
Besides  these  there  were  a  few  land-shells,  a  species  of  helix,  and  a  few 
broken  salt-water  shells,  perhaps  of  some  species  of  unio.   The  scattere<L 
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haman  bones  were  all  of  them  more  or  less  broken,  the  breaking  seem- 
ing to  have  been  done  when  the  bones  were  fresh.  In  one  or  two  in- 
stances only  were  we  able  to  find  the  dififerent  pieces  of  the  same  bone. 
In  one  case  a  femur  was  broken  into  threepieces,  the  head  and  two  parts 
of  the  shaft,  and  these  were  2  or  3  feet  apart.  It  may  be  stated  here 
also  that  these  scattered  human  bones,  the  flints  and  broken  pieces  of 
pottery,  together  with  the  shells  and  bones  of  animals,  were  all  of  them 
above  the  depth  where  the  skeleton  was  found,  as  though  they  were 
mixed  with  the  earth  of  which  the  mound  was  built.  We  could  account 
for  this  in  the  following  manner :  The  chips  of  flint,  shells,  bones  of  an- 
imals, and  the  scattered  human  bones  were  on  the  surface  when  the 
burial  took  place,  and  after  the  body  had  been  placed  in  position  the 
dirt  on  the  surface  that  could  be  the  most  easily  obtained  was  gathered 
up  together  with  whatever  was  scattei*ed  over  the  surface.  Of  this  the 
mound  was  built,  and,  from  what  we  know  of  the  habits  of  the  Indians 
of  the  present,  it  takes  but  little  imagination  to  form  a  picture  of  the 
squaws  gathering  up  this  material  in  their  baskets  and  carrying  it  to 
the  place  where  it  was  wanted.  This  would  imply  thjit  the  people  who 
did  the  burying  were  cannibals,  and  the  broken  character  of  the  scat- 
tered human  bones  would  in  a  measure  substantiate  that  view. 


A  STONE  FORT  NEAE  MAKANDA,  JACKSON  COUNTY,  ILLL 

NOIS. 

Bt  G.  H.  Fbbnch,  0/  Carhondale,  III, 

In  company  with  Prof.  A.  C.  Hillman  and  Mr.  John  Martin,  one  of  our 
students  very  much  interested  in  natural  history,  I  visited  Stone  Fort, 
near  Makanda.    This  place  is  situated  in  township  10  south,  range  1 
west,  of  the  third  principal  meridian,  on  the  east  side  of  the  Illinois  Cen- 
tral Bailroad,  and  is  about  three-fourths  of  a  mile,  by  road,  northeast  fix)m 
the  village  of  Makanda.    The  country  here  Is  very  hilly  and  rocky,  Ma- 
kanda being  situated  In  a  gorge,  through  which  the  Drury  Creek  runs. 
North  of  Makanda,  where  the  road  turns  east,  is  g»  side  gorge,  through 
which  runs  a  small  tributary  stream  of  the  Drury,  more  or  less  lined 
with  rocky  bluffs  on  both  sides.    The  surface  beyond  the  bluffs  in  some 
places  slopes  upward;  at  others* the  bluffs  are  nearly  as  high  as  the 
general  elevation  of  the  surrounding  country.    On  the  west  of  a  bluff 
known  as  the  Stone  Fort  another  smaller  stream  comes  down  between 
the  bluffj3.    It  is  now  nearly  dry  but  is  well  filled  with  water  in  times 
of  freshets.    Stone  Fort  is  a  ledge  of  rocks  projecting  out  as  a  rounded 
point  from  the  northern  and  eastern  side  of  this  second  gorge,  more 
toward  the  stream  than  the  general  coarse  of  the  bluffs.    On  the  south- 
ern face  the  bluff  is  125  feet  high.    Across  its  neck  above  extends  a  pik 
of  stone,  running  east  and  west,  which  gives  the  place  its  only  import* 
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ance  arcbaeologically.  This  pile  of  stono  is  about  280  feet  long,  and  on 
an  average  2  rods  wide,  and  in  the  middle  is  about  30  inches  high. 
The  distance  from  the  front  face  of  Jihe  bluff  to  the  middle  of  the  stone 
wall  is  about  300  feet.  The  lengths  were  obtained  by  pacing,  and  the 
width  and  depth  by  tape-lme.  The  middle  of  this  inclosed  space  is  from 
15  to  20  feet  higher  than  the  edges,  the  slope  being  gradual.  The  whole 
space  is  covered  with  trees  similar  in  size  and  appearance  to  those 
on  the  tops  of  the  other  bluffs.  All  around  the  bluff,  from  the  front  or 
south  face  to  the  east  and  west,  the  rocks  are  either  perpendicular  or 
overhanging;  but  on  both  sides  ba<jk  of  the  line  of  piled  stone  the  top 
may  easily  be  reached,  as  the  distance  from  the  summit  of  the  bluff 
on  its  southern  face  to  the  more  nearly  level  ground  below  decreases 
toward  the  north,  being  perhaps  50  feet  at  the  eastern  and  25  feet  at  the 
western  end  of  the  stone  wall.  This  pile  of  stono  across  the  neck  of  the 
bluff  shows  evidence  of  having  been  a  wall.  To  see  if  there  were  any 
signs  of  regularity  in  its  structure,  and  upon  what  base  it  had  been 
constructed,  we  took  out  a  cross-section  of  the  stone  in  one  place  where 
they  seemed  to  have  been  thrown  down,  and  partial  sections  in  several 
other  places.  First,  the  materials  are  sandstone,  the  same  as  that  of 
the  bluffs.  Many  of  them  are  flat,  all  irregular,  just  as  would  occur  in 
breaking  up  that  kind  of  stone.  In  size  they  vary  from  some  smaller 
than  a  man's  head  to  those  as  large  as  one  man  can  lift.  They  are  built 
upon  the  ground  and  not  upon  the  ledge  of  rocks,  as  the  earth  beneath 
the  pile  is  the  same  as  that  constituting  the  top  of  the  bluff*,  save  that 
here  there  is  no  vegetable  mold.  Most  of  the  larger  stones  are  placed 
where  was  the  base  of  the  wall,  seemingly  with  but  little  regularity. 
At  the  ends,  where  the  hill  is  a  little  steep,  the  flat  stones  at  the  bottom 
are  set  on  edge,  and  the  next  course  so  laid  that  Its  top  surface  would 
be  nearly  level,  or  sloping  a  little  up  the  hill.  This,  of  course,  would 
make  it  easier  to  lay  the  succeeding  stones.  Where  these  stones  came 
from  is  hard  to  tell.  If  there  were  only  a  few  of  them  one  might  conclude 
that  they  were  picked  up  ^om  the  surface  of  the  inclosed  ai  ea  south  of 
the  wall  and  on  the  open  space  north  of  it.  But  there  are  not  stone 
enough  on  the  same  area  of  the  tops  of  the  other  bluffs  to  make  such  a 
pile.  Part  of  them  may  have  been  obtained  in  that  way  and  the  rest 
brought  there  from  aboVv*,  where  this  bluff  is  not  very  high. 

The  question  "  why  they  were  placed  there?''  seems  to  admit  of  but 
one  answer — they  were  a  means  of  defense.  The  fact  that  it  has  been 
known  as  Stone  Fort  ever  since  the  country  was  settled  Implies  that 
such  has  been  the  general  opinion  of  the  people  acquainted  with  the 
place.  It  has  been  assumed,  however,  that  it  was  the  work  of  hunt- 
ers for  the  purpose  of  a  protection  to  their  camp.  I  can  hardly  con- 
ceive that  a  party  of  hunters,  for  a  temporary  camp,  would  go  to  the 
trouble  of  gathering  such  a  mass  of  stone  as  is  represented  in  280  feet 
long,  33  feet  wide,  and,  on  an  average,  IJ  feet  high.  It  may  have  been 
the  location  of  an  Indian  encampment  in  some  former  years,  and  built 
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by  them  as  a  protection  from  their  foes,  and  used  very  much  as  Starved 
Kock,  on  the  Illinois  Biver,  was  by  the  Illinois  Indians. 

The  question  will  occur,  where  did  they  obtain  their  water  for  domestic 
purposes!  On  the  west  side,  just  within  the  end  of  the  wall,  there  is  a 
deep,  narrow  fissure  in  the  rocks,  down  which  one  man  at  a  time  might 
go ;  and  it  is  only  a  few  feet  from  the  bottom  of  this  fissure  to  the  stream 
that  comes  down  the  rocks.  Evidently  there  is  always  a  little  water 
here,  and  it  is  quite  palatable,  as  we  found  by  trial.  This  may  have 
been  their  mode  of  egress  and  ingreds  to  the  inclosure. 

We  found  very  little  remains  of  the  former  occupants.  At  one  place 
beneath  the  stones,  evidently  just  south  of  what  was  the  south  side  of 
the  wall,  we  found  a  broken  arrow-head  of  white  flint,  the  only  relic  dis- 
coverd  in  the  inclosure.  We  did  not  dig  into  the  ground,  either  south  or 
north  of  the  wall,  not  seeing  any  elevation  that  looked  like  a  mound.  I 
would  add  further,  in  relation  to  the  bluff,  that  the  fissure  just  spoken 
of,  inside  the  western  extremity  of  the  wall,  is  the  only  place  where  it 
is  possible  to  reach  the  top  from  any  point  south  of  the  wall. 

That  it  was  a  place  of  refuge  from  any  body  of  men  using  fire-arms 
does  not  seem  probable,  for  the  following  reason:  In  addition  to  the 
evidence  which  the  broken  arrow-head  affords,  the  bluff  to  the  south, 
across  the  creek,  is  considerably  higher  than  this  one,  and  is  within 
range  of  a  rifle,  but  would  not  be  within  arrow-shot.  This,  and  the  fact 
that  there  seems  to  be  no  tradition  of  the  building  of  the  wall,  would 
lead  us  to  conclude  that  it  antedates  the  white  settlements  of  this  region. 
It  is  not  far  from  a  number  of  Indian  mounds  to  the  north,  or  a  little 
west  of  north,  that  seem  to  form  a  nearly  continuous  line  with  others  still 
farther  north.    One  of  these  mounds  I  opened  in  1878. 


ANCIENT  EEMAINS  NEAR  COBDEN,  ILLINOIS. 

Bt  F.  M.  Farrbll,  of  Cohden,  III, 

Along  the  range  of  sandstone  bluffs  that  traverse  Southern  Illinois 
running  eastward  and  forming  the  water-shed  between  the  tributaries 
of  Big  Muddy  River  on  the  north  and  Cache  River  on  the  south,  and 
from  16  to  20  miles  east  of  the  Mississippi  River,  I  have  been  making 
a  few  discoveries  which  prove  that  the  sheltered  nooks  formed  by  the 
projecting  cliffs  were  the  favorite  abodes  of  an  ancient  race  that  once 
peopled  the  Mississippi  Valley. 

The  first  place  investigated  is  2  miles  east  of  Cobden,  111.,  under  a 
projecting  cliff  of  sandstone  (millstone  grit)  about  GO  feet  high  and  fac- 
ing the  east. 

Around  an  ancient  fire-bed,  not  more  than  1  foot  below  the  surface, 
in  a  loose,  porous  clay,  were  found  charred  bones,  flint  chippings,  frag- 
ments of  arrow-heads  of  very  rough  workmanship,  fragments  of  rude 
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pottery  made  of  red  clay,  and  fine  gravel.  The  pieces  were  half  an  inch 
thick,  or  nearly  so,  and,  judging  from  the  curve,  they  may  have  been  of 
considerable  size. 

One  morning  in  March,  1880,  a  party  of  us  went  to  the  bluffs  known 
locaDy  as  Buffalo  Gap,  a  deep  triangular  hollow,  inclosed  on  two  sides 
by  immense  ledges  of  stone,  towering  high  above  the  tree-tops,  and  pro- 
jecting far  over  the  base,  and  forming  sheltered  nooks  which  bid  defi- 
ance to  the  storms  of  winter  and  the  heat  of  summer. 

All  along  the  base  of  these  rocks  the  ground  is  strewn  with  flint 
chippings,  bones,  bits  of  pottery,  arrow-heads,  rocks,  and  rubbish.  We 
made  excavations  in  several  places,  and  to  various  depths,  varying  from 
1  to  3  feet. 

The  earth  is  dry  and  loose,  and  composed  of  considerable  vegetable 
matter,  and  has  the  appearance  of  having  been  forming  slowly  for  ages. 
All  through  this  dust  we  found  bits  of  pottery,  arrow-heads,  charred 
bones,  charcoal,  bones  split  lengthwise  to  extract  the  marrow,  mussel- 
shells,  turtle-shells,  deers'  horns,  bones  and  jaws  of  various  kinds  of 
mammals,  a  bunch  of  charred  hay,  a  large  limestone  mortar,  having  a 
bowl  nicely  cut  in  the  center,  which  was  circular  in  form  and  1  foot  in 
diameter,  and  deep  enough  to  hold  abont  a  gallon.  On  a  fire- bed  2  feet 
from  the  surface  were  the  fragments  of  an  earthen  pot,  probably  a  cook- 
ing vessel,  as  it  contained  bones  and  a  fragment  of  a  deer's  upper  jaw; 
also  other  material,  which  we  were  unable  to  determine.  Kear  this  pot 
were  numerous  spherical  bodies,  resembling  spice  in  form,  white,  hollow^ 
and  too  fragile  to  be  preserved. 

The  pottery  has  markings  on  the  surface  like  the  impression  of  grass, 
twine,  and  sometimes  small  sticks,  showing  that  the  vessels  were 
molded  in  some  kind  of  woven  sack  or  basket  made  of  willows  and 
twisted  grass.  Some  of  the  fragments  were  smooth  and  thin,  the  coarser 
ones  one-half  inch  thick,  and  made  of  pounded  mussel-shells,  small 
gravel,  and  red  clay.  The  shells  which  were  found  were  probably 
brought  up  for  that  purpose,  the  animal  having  been  used  for  food.  The 
arrowheads  are  rude  and  very  poor  compared  with  the  field  specimens 
of  which  I  will  speak  later. 

An  old  fort  is  near  by,  on  top  of  a  cliff,  and  cut  off  from  the  main  land 
by  a  wall  of  stone,  which  is  now  nearly  flat,  covering  a  base  20  feet  wide 
and  about  160  feet  long.  The  fort  is  triangular,  the  wall  making  one 
side  and  the  perpendicular  rocks  below  forming  the  other  two  sides. 
It  had  but  one  point  of  access  from  below,  which  is  a  path  up  a  crevice 
in  the  rock,  and  could  have  been  easily  defended  from  above.  This  has 
the  appearance  of  being  very  ancient. 

Xear  the  Illinois  Central  Eailroad  track,  5  miles  north  of  Gobden,  are 
other  large  bluffs,  and  underneath  are  numerous  beds,  which  have  afforded 
a  great  many  relics.  Several  human  skeletons  have  been  unearthed, 
more  or  less  preserved,  though  usually  badly  decayed,  but  one  skull 
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(female  adult)  was  nearly  perfect;  forehead  small,  domestic  faculties 
largely  developed.    The  body  of  an  infant  was  fotond  near  this  one. 

Besides  human  skeletons,  bones  of  a  good  many  kinds,  though  mostly 
deers'  horns  and  bones,  bones  split  lengthwise,  large  numbers  of  mussel- 
shells,  turtle-shells,  broken  pottery  (some  of  which  must  have  been 
large),  a  considerable  amount  of  parched  com,  and  the  impression  in 
the  earth  of  woven  fabric,  which  is  rare  here.  The  arrow-heads  are  nu- 
merous but  of  a  tude  character.  Several  fine  bone  awls  were  found. 
This  seems  to  be  ihe  richest  locality  yet  discovered  here. 

Kear  Makanda,  3  miles  north  of  this  place,  is  an  old  fortification,  called 
Stone  Fort,  as  it  has  once  been  defended  by  a  stone  wall,  which  is  now 
nearly  demolished. 

Field  relics, — Near  all  large  springs  implements  of  stone  are  found 
more  numerous  than  at  other  p^ces.  They  are  of  fine  workmanship 
usually,  and  of  various  forms.  The  arrow-heads  are  of  flint,  of  all  colors. 
Shovels  from  4  to  15  inches  long  have  been  found.  Celts  are  of  green- 
stone, handsomely  polished,  from  3  inches  to  nearly  a  loot  long.  Green- 
stone hatchets,  having  a  groove  for  a  handle,  are  found  of  various  sizes, 
and  well  made.  I  have  two  in  my  possession,  weighing  1 J  and  2^  pounds, 
respectively,  though  some  found  here  will  weigh  probably  5  pounds. 

Worl'shops. — ^Three  miles  west  of  Cobdeu,  near  Kaolin  Station,  cm  the 
Saint  Louis  and  Cairo  Railroad,  is  the  most  extensive  workshop  I  have 
found.  It  covers  several  acres  of  ground,  and  car-loads  of  flint  chips 
and  bowlders  are  strewn  everywhere.  Four  miles  south  of  Cobden  is 
another  of  less  dimensions.  Others  of  greater  or  less  size  are  met  with 
in  various  parts  of  the  country,  but  no  relics  of  much  value  are  found 
with  them. 

Aboriginal  burial, — Seven  miles  west  of  Cobden,  in  Union  County, 
Illinois,  near  Clear  Creek,  on  the  farm  of  Adam  Smith,  is  an  aboriginal 
cemetery.  It  is  situated  on  a  hillside  facing  the  south.  The  graves 
are  in  a  group,  and  were  probably  arranged  according  to  some  plan,  but 
the  spot  has  been  in  cultivation  fifty  years,  and  the  graves  are  sadly 
mutilated.  Each  grave  contains  a  single  individual.  The  bodies  were 
stretched  out  at  full  length.  Of  the  two  that  were  examined  one  was  lying 
with  the  cranium  to  the  west;  the  other  toward  the  north;  the  face 
of  the  one  toward  the  rising  sun;  the  other  facing  the  noon-day  sun. 
The  remains  were  inclosed  in  sarcophagi  made  of  thin  slabs  of  white 
sandstone,  which  were  probably  quarried  from  a  ledge  about  three-fourths 
of  a  mile  distant,  in  the  bank  of  Clear  Creek.  The  bones  were  (except 
the  teeth)  nearly  decomposed.  The  graves  were  scarcely  a  foot  beneath 
the  surface,  and  mostly  disturbed  by  the  plow. 

The  mounds  7  miles  below  Jonesborough,  111.,  have  aflbrded  many 
valuable  relics,  including  numerous  perfect  water- vessels  and  other  pot- 
tery, arrow  and  spear  heads,  celts,  hoes,  hatchets,  pipes,  skeletons,  and 
one  stone  idol  made  of  stalactite.  These  mounds  have  been  investigated 
by  F.  M.  Perrine,  of  Anna,  111.,  who  Jias  a  fine  collection  of  mound  and 
feld  relics. 
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ANTIQUITIES  OF  WAYNE  COUNTY,  ILLINOIS. 

By  H.  F.  Sibley,  of  Fairfield,  111 

Wayne  County  is  one  of  the  larger  counties  of  the  State,  located  on 
the  southern  border  of  the  prairie  region,  ^t  least  three-fourths  of  its 
surface  was  originally  timbered  land.  The  prairies  are  generally  small. 
The  principal  streams  are  the  Little  Wabash  and  Elm  Rivers  and  the 
Skillet  Fork  (a  branch  of  the  Wabash).  The  surface  is  generally  roll- 
ing and  elevated  from  50  to  125  feet  above  the  stream  beds.  The 
Wabash  and  Skillet  Fork  bottom  lands  are  generally  rather  low  and 
flat,  with  the  exception  of  some  few  ridges  of  high  land,  ordinarily  lying 
parallel  with  the  watercourse.  On  the  ridges  generally  we  find  the 
ancient  tumuli  of  the  Mound  Builders.  One  of  the  most  prominent 
places  of  ancient  resort  in  our  county  was  a  ridge  in  the  Skillet  Fork 
bottom,  now  known  as  Fleming's  Ridge,  in  Arrington  Township.  (See 
map.)  The  ridge  commences  at  the  river  and  runs  almost  due  north  to 
the  prairie,  and  is  from  one-half  mile  to  one  mile  wide.  Near  the 
south  end  of  the  ridge,  about  one-quarter  to  one-half  mile  from  the 
river,  is  a  group  of  mounds,  seven  or  eight  in  number.  Several  farms 
have  been  opened  up,  and  mounds  aie  found  all  over  the  ridge.  Two 
of  them  have  been  explored  and  the  ordinary  fragments  of  pottery, 
shells,  human  remains,  &c.,  were  found,  but  all  seem  to  have  been 
disturbed.  Just  to  the  southwest  of  the  ridge  I  have  drawn  a  half- 
moonshaped  figure  for  a  pond,  or  rather  where  a  pond  had  been,  but 
which  has  been  drained  for  the  fish.  It  is  now  known  by  the  name  of 
the  Horseshoe  Pond  from  its  peculiar  shape.  It  was  probably  an  artifi- 
cial fish-pond  built  by  the  Mound  Builders,  as  it  fills  up  when  the  river 
is  high,  but  can  easily  be  shut  up  even  during  high  water.  Southeast 
of  the  ridge  are  two  more  mounds,  about  100  feet  long  and  50  feet 
wide,  and  now  G  or  7  feet  high.  One  of  them  was  examined,  and  in  it 
were  found  some  flint  arrow-heads  (very  rude),  an  immense  number  of 
turkey  and  wolf  bones,  together  with  deer-honis,  &c.,  which  seemed 
to  have  been  thrown  into  fire,  some  of  them  being  partially  consumed. 
Human  remains  were  also  found,  as  well  as  some  broken  bits  of  pot- 
tery.   There  seemed  to  be  no  line  of  separation. 

In  the  southwest  corner  of  Big  Mound  Townshii)  are  three  mounds 
in  one  group  which  have  never  been  examined.  Northwest  and  near 
to  them  are  two  more,  of  which  one  was  examined,  and  in  it  were 
found  rude  arrow-heads,  brol^en  pottery,  &c.,  but  could  not  get  a  skele- 
ton in  any  state  of  preservation  at  all,  so  as  to  determine  how  they 
were  buried. 

On  the  east  edge  of-  the  township,  some  2  miles  south  of  this  place 
(Fairfield),  are  two  mounds,  one  of  which  was  slightly  examined,  and 
found  to  be  a  burial  mound.  One  mile  farther  south,  almost  right  in 
the  center  of  Little  Mound  Prairie,  is  a  natural  elevation,  topped  out  b^ 
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the  Mound  Builders  into  a  cemetery  that  can  be  seen  for  a  long  dis- 
tance. It  was  the  burial-plaee  of  hundreds  who  are  interred  in  the 
stone  cistSy  of  which  numbers  have  been  examined.  Axes,  arrow-points, 
&c.y  used  to  be  found  in  abundance  in  the  Vicinity,  but  they  are  now 


about  all  picked  up.  In  Bamhill  Township,  6  miles  east  of  us,  is  a 
group  of  seven  mounds,  which  have  not  been  examined,  but  which 
were  probably  dwelling-places.    They  are  small,  about  90  feet  in  circum- 
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ference,  and  from  2i^  to  3  feet  high.  In  Leech  Township,  on  the  west 
side  of  the  river,  is  a  group  of  six  mounds,  which  have  not  been  exam- 
ined; neither  has  the  one  which  is  on  the  east  of  the  river  at  the  Iron 
Bridge,  where  the  stage  road  crosses  the  stream.  About  one  mile  east  and 
one  mile  south  of  the  bridge  are  three  mounds,  standing  as  shown  on  the 
map,  one  of  which  was  examined,  and  found  to  be  a  burial  mound. 
About  100  yards  southwest  of  these  mounds  is  a  pit  IQ  or  12  feet  square 
and  7  or  8  feet  deep,  and  within  6  or  8  feet  of  the  river  bank.  It  has 
never  been  examined.  One  of  the  old  men  in  the  vicinity  told  me  he 
had  noticed  it  every  year  for  a  long  time,  and  says  it  is  not  nearly  so 
large  as  it  used  to  be.  Just  below,  at  the  mouth  of  the  Pond  Creek  (on 
the  west  side  of  the  river),  is  a  square  inclosure,  said  to  be  100  yards  or 
more  square,  called  the  Old  Fort,  but  I  have  not  seen  it.  In  Massillon 
Township  is  a  group  of  seven  or  more  mounds,  as  shown  on  the  map. 
It  is  a  very  high  bluff,  and  has  been  a  famous  place  for  the  ancient  race. 
It  is  a  good  fishing  and  hunting  locality,  the  river  at  that  point  con- 
taining a  shallow  rapid  or  rifiSe,  and  just  across  the  river  on  the  east 
side  is  a  low,  flat,  bottom  land,  stretching  around  for  miles,  and  has  been 
one  of  the  choice  spots  for  game. 

In  the  northeastern  part  of  the  county  are  two  mounds,  which,  from 
the  description  given,  must  be  the  largest  in  the  county,  being  60  or  80 
feet  high  and  wide  in  proportion,  but  they  have  never  been  examined. 

Our  mounds,  as  a  rule,  do  not  at  all  compare  with  those  on  the  Ohio 
Eiver,  about  60  miles  south  of  us.  They  are  small  and  scattered,  and  are 
generally  found  in  groups  of  from  3  to  20.  I  must  not  omit  to  mention 
that  there  are  a  number  of  mounds  outside  of  Wayne  County,  situated 
on  the  bank  of  a  river  in  White  County.  I  have  never  been  to  see  them, 
but  I  have  been  told  that  they  number  between  thirty  and  forty,  all 
in  a  row  and  following  the  trend  of  the  river.  Throughout  the  county 
generally  are  found  more  or  less  of  the  stone  implements,  but  they  are 
much  more  plentiful  near  the  streams  and  in  the  timbered  lands,  and 
are  scarce  on  the  prairie. 

In  the  Smithsonian  Beport  for  1876  (page  436)  is  cited  a  remark  of 
Messrs.  Squier  and  Davis  relating  to  the  disks  of  black  flint.  There 
have  been  two  deposits  found  in  this  country,  one  in  the  county  south  of 
us  (White),  and  one  in  the  county  west  (Jefferson).  The  first  one  coif- 
tained  thirteen  of  them,  of  which  I  obtained  eight,  and  the  other  con- 
tained forty-six,  of  which  I  obtained  several.  Speaking  of  the  disks, 
on  page  440  (1876),  it  is  said:  ^'Thus  far  not  one  of  them  has  been  found 
isolated  or  bearing  marks  of  use.''  This  is  a  mistake,  if  mine  are  of  the 
same  kind  as  those  spoken  of  by  them,  as  I  have  found  three  in  this 
county,  one  at  a  time,  and  one  of  them  not  quite  twice  the  size  of  a  trade- 
dollar.  They  are  of  the  same  stone  and  the  same  shape,  &c.,  but  none 
bear  marks  of  use.  In  addition  to  those  given  above,  fifteen  more  mounds 
have  been  found  in  Massillon  Township.  They  are  on  the  west  side  of 
the  river,  about  one  inch  (as  measured  on  the  map  sent)  from  thfi^^^^^^ 


If- 
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line,  on  a  high  bluff,  hardly  a  quarter  of  a  mile  from  the  river.    They  are 

somewhat  in  this  shape,  the  largest 
mound  being  in  the  center. 

Tlie  mounds  in  Barnbill  Township, 
just  east  of  Fairfield,  are  seven  in  num- 
ber.   They  were  explored  two  or  three 
years  ago,  but  nothing  but  charcoal  was 
,    •     •  found  in  the  bottom.    I  have  inquired 

of  the  man  living  on  the  farm,  but  he 

does  not  find  many  tools,  &c.    The  mound  in  Big  Mound  Township 

marked  V^"^  is  3  miles  from  here.    Ttis,  probably,  alarge  natural  mound 

o 

on  the  praiiie,  to  which  dirt,  &c.,  has  been  brought  from  other  parts,  and 
so  completed  tbe  cemetery.    There  are  many  graves,  and  several  bodies  or 
parts  of  bodies  appear  to  be  buried  in  one  grave,  but  they  are  so  decayed 
that  no  perfect  skulls  can  be  obtained.    The  graves  are  made  by  building 
the  side  and  end  walls  of  a  hard  sandstone,  with  a  large  one  for  the  bottom 
and  one  for  the  top.    The  stone  could  not  have  been  obtained  nearer  than 
7  or  8  miles,  on  the  Skillet  Fork.    Two  trees  are  growing  on  the  mound,  one 
of  them  a  catalpa  and  the  other  an  oak,  both  of  which  have  been  plants!, 
beyond  a  doubt.  The  catalpa  is  found  in  abundance  in  our  river  bottoms, 
but  there  are  none  on  the  upland.    The  other  two  mounds  in  the  same 
township  are  also  large,  and  located  in  the  bottoms  in  the  woods.    One 
of  them  was  found  to  contain  human  remains  and  a  few  broken  ineces 
of  pottery,  but  nothing  of  value.    The  other  contained  human  remains, 
but  not  in  any  order  of  arrangements;  also  river  shells,  deer-horns, 
wolf  jaws,  &c.;  also  much  charcoal  and  many  small  stones  occur  among 
the  mass.    The  group  of  mounds  in  Four  Mile  Township  is  near  the 
Skillet  Fork.    The  one  in  the  southwestern  corner,  marked  "  Explored," 
has  been  plowed  over  a  great  many  times,  and  evidently  contained 
human  remains  and  flint  tools.    The  second  one  above  it  was  explored 
this  spring,  but  not  very  thoroughly,  a«it  was  very  warm  and  the  woods 
dense.    Human  remains  were  found,  and  one  broken  piece  of  pottery, 
too  small  to  tell  its  shape,  and  one  flint  arrow-point.    The  pottery  was 
different  from  any  I  have  ever  seen,  of  bright-red  clay  and  small  i)eb- 
t)les.    There  are  probably  a  great  many  mounds  about  12  or  15  miles 
from  here,  in  the  woods,  all  of  which  are  built  on  what  is  called  Flem- 
ing's Ridge,  mentioned  above.    Probably  the  Mound  Builders  settled 
on  the  same  ground  for  this  reason :  the  best  ford  on  the  river  was  just 
south  of  the  mounds,  in  fact  it  is  the  only  place  I  know  of  where  it  can 
be  forded  at  all  for  miles.    The  place  mai^ked  *'  Hay  Pond"  is  a  low  place 
that  used  to  be  a  kind  of  lake,  which  was  drained  by  the  inhabitants 
to  catch  the  fish.    The  mound  in  Leech  Township  (on  the  north)  is  near 
my  dwelling.    Those  south  of  it  are  three  in  number,  situated  as  in- 
dicated in  the  drawing.    Eight  on  the  bluff  is  a  square  hole  10  or  12 
feet  in  diameter.    All  of  these  mounds  are  unexplored.    The  square 
Jboie  Qsed  to  be  much  deeper  lYiaii  it  i»  now^  about  5  to  7  feet. 
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MOUIs^DS  AND  EAETHWORKS  IN  VANDENBURG  COUNTY, 

INDIANA. 

By  FLOYb  Stinson^  M.  D.,  of  EvansvilUy  Ind. 

On  the  3d  day  of  June,  1876, 1  visited  Mathias  Angel's  farm,  situated 
6  miles  southeast  of  Evansville,  where  I  found  six  mounds,  four  dis- 
tinct cemeteries,  three  lines  of  earthworks,  one  large  stone  cist,  and  one 
altar. 

The  first  and  most  western  mound  is  15  feet  high,  685  feet  in  circum- 
ference, truncated,  and  100  feet  across  the  top.  The  second  mound,  east- 
northeast  of  this,  is  8  feet  high  and  150  feet  in  circumference.  This  had 
been  dug  into  by  Charles  Artes,  who  found  in  it  some  human  bones,  burnt 
earth,  charcoal,  and  ashes.  Near  this  mound  I  found  a  stone  cist,  which 
was  8  feet  long,  4  feet  wide,  4  feet  deep,  walled  with  slate.  In  this  were 
found  several  skeletons.  Nearly  north  of  this  is  a  third  mound,  which 
is  20  feet  high,  402  feet  in  circumference,  truncated,  and  60  feet  across 
the  top.  On  the  top  of  this  mound,  just  below  the  surface,  was  burnt 
earth.  Forty  yards  from  this  I  found  a  remarkable  altar.  The  roof^ 
which  was  sand  rock,  was  plowed  off;  the  sides  and  ends  were  slate,  4 
inches  thick;  the  floor  the  same  as  the  roof  rock.  Inside  it  was  3  feet 
long,  2  feet  wide,  and  14  inches  deep.  The  contents  of  this  altar  were 
first  earth,  then  one-half  peck  of  burnt  and  charred  bones,  charcoal,  and 
ashes.  Part  of  the  bones  were  human,  (the  patella  and  head  of  the 
femur).  Beneath  this  was  burnt  earth,  and  below  that,  earth.  I  have 
in  my  cabinet  part  of  the  contents  of  this  altar. 

East-southeast  from  the  second  mound  is  a  fourth  mound,  which  is 
150  feet  in  circumference  and  4  feet  high.  To  the  east  of  this  is  one  of 
the  most  remarkable  mounds  I  ever  beheld.  It  is  100  yards  long,  100 
yards  wide,  and  square;  consequently  it  is  400  yards  around.  It  is  45 
feet  high  to  a  plateau,  the  width  of  which  is  185  feet.  Then  at  the 
southeast  corner,  on  the  top,  there  is  an  additional  mound,  15  feet  high, 
which  would  make  a  mound  60  feet  high.  Then  at  the  west  end  there 
was  an  elevated  platform  4  feet  high,  150  yards  long,  65  feet  wide.  I 
will  designate  this  as  the  filth  mound.  East  and  west  of  this  great 
mound  are  burying-grounds.  All  of  the  graves  in  this  section  are 
walled  with  slate.  East  of  this  again  is  a  sixth  mound,  which  is  10  feet 
high,  30  yards  in  circumference.  Around  these  six  mounds  is  a  line  of 
earthwork,  resting  at  either  end  on  the  river  bank,  and  inside  of  this 
are  two  other  short  ones.  The  outer  line  is  about  1  mile  in  length. 
The  middle  and  inner  lines  are  about  2J  feet  high,  and  about  every  40 
yards  there  are  mound-like  widenings  on  the  outer  edges.  One-half 
mile  northeast  of  these  mounds  is  a  mound  50  feet  high  and  164  yards 
in  circumference. 
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EXPLORATION  OP  A  MOUND  NEAR  BRACEVILLE,  TRUlf. 

BULL  COUNTY,  OHIO. 

By  S.  N.  Luther,  of  Garrettsmlle,  Ohio, 

Recently,  in  company  with  Mr.  C.  Baldwin,  I  explored  an  ancient 
mound  on  the  estate  of  the  late  Nathan  Hamphrey,  esq.,  situated  one- 
third  of  a  mile  southeast  from  the  center  of  Braceville,  Trumbull  County, 
Ohio.  Miss  E.  B.  Humphrey,  who  now  has  charge  of  the  estate,  in- 
formed me  that  the  mound  was  formerly  covered  with  a  growth  of  heavy 
timber,  which  was  cleared  from  it  by  her  father  many  years  ago,  and 
that  grading  and  the  process  of  cultivation  have  reduced  it  from  not  less 
than  10  feet  in  altitude  to  its  present  height  of  4^  feet.  It  is  situated 
on  a  terrace  a  few  feet  above  the  alluvial  bottom  of  the  Mahoning  River. 

The  length  due  east  and  west  is  75  feet,  and  the  breadth  about  60  feet 
It  is  elliptical  in  form,  composed  of  the  dark  sandy  loam  which  sur- 
rounds it,  and  in  several  places  has  been  considerably  disturbed  by 
previous  explorers  and  by  the  burrowing  of  woodchucks.  We  com- 
menced by  digging  trenches  from  the  east  and  south  sides  toward  the 
center,  somewhat  below  the  ba«e  of  the  mound.  In  the  eastern  portion 
we  found  the  remains  of  five  bodies,  a  short  distance  from  each  other. 
Except  the  crania  and  fragments  of  the  long  bones,  nothing  could  be 
saved,  barely  enough  remaining  to  define  the  position  in  which  they 
lay.  Of  the  crania  two  were  saved  in  fair  condition.  With  two  others 
we  were  not  so  successful,  though  enough  was  preserved  for  several 
measurements.  The  fifth  was  so  frail  that  no  portion  of  it  had  escax)ed 
decay.  The  bodies  were  usually  buried  with  the  head  to  the  west,  though 
in  one  case  this  order  was  reversed,  the  head  lying  to  the  east.  Near 
the  latter  were  a  quantity  of  very  bright-red  ocher,  pieces  of  pottery, 
and  at  a  short  distance  a  stone  pipe  of  peculiar  construction.  Many 
bright  fragments  of  stone,  a  few  arrow-heads,  and  fiakes  of  chert  were 
found  in  the  process  of  excavation.  Throughout  the  undisturbed  portion 
of  the  base,  and  about  1  foot  from  the  original  soil,  a  very  hard  layer 
of  earth  was  discovered,  2  inches  in  thickness,  beneath  which  were  the 
skeletons.  It  is  stated  that  a  tier  of  skeletons  were  obtained  by  remov- 
ing the  upper  part,  and  that  many  relies  have  been  secured,  but  the 
persons  who  made  the  excavations  being  inaccessible,  I  cannot  obtauoi 
authentic  imformation  of  their  observations. 

MeaauremenU  of  the  crania, — ^No.  1,  the  best  preserved  skull,  is  that  of 
an  old  person.  Length,  7.05  inches^  vertical  height  (inside  measure), 
4.92  inches;  occipi to-frontal  arch,  13.09  inches;  parietal  diameter^  5.68 
inches;  horizontal  circumference,  20.35  inches;  cephalic  index,  .8056. 

No.  2  is  that  of  a  young  person  (the  wisdom  teeth  only  partly  thxoagli 
the  process).    Length,  6.90  inches ;  vertical  height  (inside  measare)|  5.10 
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iuches;  occipito-frontal  arch,  14.45  inches;  parietal  diameter,  5.45  inches; 
horizontal  circumference,  20.25  inches;  cephalic  index,  .7898» 

Fo.  3.  Length,  7.07  inches;  vertical  height  (inside  measure),  5  inches; 
occipitofrontal  arch,  13.30  inches;  parietal  diameter,  5.45  inches;  hori- 
zontal circumference,  20.50  inches;  cephalic  index,  .7703. 

No.  4.  Length,  7  inches;  parietal  diameter, 5.70  inches;  cephalic  index^ 
.8143. 

Three-fourths  of  a  mile  west  of  Hiram,  Portage  County,  I  examinei.1 
a  stone  structure  to  which  my  attention  had  been  called  several  times- 
by  persons  who  supposed  it  to  be  a  place  of  burial.  On  viewing  it,  I 
found  an  annular  pile  of  sandstone  nearly  3  feet  high,  inclosing  a  space > 
10  feet  in  diameter,  with  an  outer  diameter  of  25  feet,  making  a  wall  o- 
feet  in  width.  When  the  center  was  excavated,  ashes  and  charcoal 
were  found  to  the  depth  of  3  feet,  the  wall  showing  the  action  of  much 
lire.  The  entire  absence  of  bones  and  other  kitchen  refuse,  with  the 
elevated  location,  led  to  the  inference  that  this  was  a  signal  station. 
It  is  one  of  the  highest  points  on  the  Western  Reserve,  and  commands, 
a  view  of  over  30  miles  to  the  east,  and  also  a  portion  of  the  Cuyahoga 
River  on  the  west. 

There  is  quite  an  important  cemetery  in  the  extreme  southeast  part 
of  Geauga  County,  2  miles  southeast  from  the  village  of  Parkman. 
The  graves  were  mostly  constructed  of  flat  stones,  placed  on  edge  at 
the  sides  and  ends.  They  are  paved  and  covered  with  the  same  flag- 
ging stones  found  at  the  Grand  River,  which  is  not  distant.  Over  these 
were  piled  loose  stones.  The  location  is  a  side  hill,  with  sk  descent  to 
the  east.  In  one  place  the  graves  extended  several  rods  up  the  hill  in 
a  line,  in  such  a  manner  that  the  foot  of  one  grave  made  the  head  of 
the  next,  and  were  all  covered  by  a  continuous  pile  of  loose  stone.  This 
burial-place  has  been  almost  entirely  despoiled  by  the  persistent  ef- 
forts of  relic-seekers.  I  can  learn  of  no  implements  of  s[>ecial  interest 
that  were  found  here.  Those  obtained  consist  of  the  commoner  forms 
of  chert,  with  celts,  grooved  axes,  &c. 


DESCRIPTION  OF   MOUNDS   AND    EARTHWORKS  IN   ASH 

LAND  COUNTY,  OHIO. 

By  H.  B.  Cask,  of  LoudonriUe,  Ohio. 

The  accompanying  map  locates  nearly  all  the  mounds  and  earthworks 
in  Ashland  County,  Ohio.  Each  one  is  indicated  by  a  letter,  and  oppo- 
site the  same  letter  in  the  text  will  bo  found  a  description  of  the  work. 

A. — ^This  square  inclosure  with  the  gateway  to  the  southwest  is  situ- 
ated in  section  36,  Clear  Creek  Township,  on  the  line  between  the  north- 
west and  southwest  quarters  of  the  section,  upon  hiud  owned  b^'  John  • 
and  Thomas  Bryte.    It  is  about  400  feet  long  by  200  feet  wide^  and  biaA 
S.  Mis.  109 38 
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a  gateway  at  the  sonthwest  coruer  near  a  very  strong  spring.     In  1824 
Mr.  Bryte  commeaecd  to  clear  his  farm.    The  embankment  at  that  time 
was  from  3  to  4  feet  high  and  10  feet  wide  at  the  base.    Both  the  em- 
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banlwment  and  the  area  were  covered  with  large  oak  trees.    The  place 
now  goes  by  the  name  of  Bryte's  Fort. 

B, — Two  mounds  stand  upon  a  high  natural  elevation  (90  feet)  covering 
about  5  acres  at  the  base,  and  being  about  60  by  90  feet  on  the  top, 
which  is  nearly  flat.  Each  is  25  feet  in  diameter  and  4  or  5  feet' high. 
They  are  situated  on  the  northeast  quarter  section  35,  Clear  Creek  Town- 
ship. At  least  one  of  them  was  explored  as  early  as  1844,  by  Thomas 
Sprott  and  brother,  who  found  a  number  of  human  skeletons  in  a  kind 
of  stone  cist,  upon  which  was  almost  a  peck  of  red  Indian  paint.  The 
bones  were  replaced. 

C. — A  circular  inclosure  containing  2  acres,  more  or  less,  is  situated 
just  north  of  the  Atlantic  and  Great  Western  Eailway,  and  within  the 
city  limits  of  Ashland.  The  farm  was  formerly  owned  by  Henry  Gamble. 
In  1812-'15  the  first  settlers  found  embankments  from  3  to  4  feet  high, 
and  from  8  to  10  feet  wide  at  the  base.  A  forest  of  oak,  hickory,  sugar, 
and  ash  grew  upon  and  near  this  work.  It  overlooked  the  valley  to  the 
south  and  east,  and  had  a  gateway  at  the  southwest  opening  near  a  fine 
spring.  The  site  has  been  plowed  for  more  than  fifty  years ;  and  scarcely 
a  trace  of  it  remained  in  1878. 

D. — At  this  point  is  a  circular  inclosure  locateU  near  the  north  line 
of  the  northeast  quarter  section  9,  Mohican  Township,  one  mile  east  of 
Jeromeville. 

E,  F. — On  the  farm  of  Nicholas  Glenn  are  a  mound  and  an  earthwork. 
Information  might  be  obtained  from  John  Glenn,  jr.,  or  from  William 
Gondy,  an  old  settler,  both  of  whom  live  at  Jeromeville,  Ohio.  The 
works  are  about  2  miles  southwest  of  Jeromeville. 

G. — The  Mohican  town  called  Johnstown  was  located  here.  In  the 
years  1808-'10  it  contained  Delawares,  Mohegans,  Mohawks,  Mingos, 
and  a  few  Senecas  and  Wyandots.  Captain  Pipe,  a  Wolf  Indian,  ruled 
the  village  until  he  left  it,  in  1812. 

n. — This  large  circular  inclosure  and  burial  mound  are  situated  in 
Wayne  County,  just  south  of  the  road  leading  from  Lake  Fork  to  Blatch- 
leysville,  and  just  east  of  the  road  leading  from  McZena  to  Blatchleys- 
ville.  These  remains  are  upon  a  high,  gradual  elevation  overlooking  a 
vast  range  of  prairie,  northeast  and  southeast,  as  well  as  the  valleys 
westward.  The  circle  is  a  little  less  than  one-third  of  a  mile  in  circum- 
ference. At  present  the  embankments  are  from  1  to  2  feet  in  height. 
The  area  and  embankment  are  covered  by  the  forest  growth,  which  is 
not  older  than  60  or  70  years,  the  Indians  having  burned  this  region 
annually  until  about  1812,  for  the  purpose  of  hunting.  Years  ago  the 
mound  was  opened  by  unknown  persons.  In  1876  the  author  visited  it, 
and  found  that  an  animal  had  burrowed  into  it  and  brought  out  a  frag- 
ment of  skull,  which  is  now  in  his  possession.  Some  time  after,  Mr. 
Thomas  Bushnell,  of  Hayesville,  made  excavations  in  the  mound  and 
found  only  bones,  among  which  was  a  well-preserved  skull.  The  mound 
IS  25  or  30  feet  in  diameter  and  4  feet  in  height. 
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I. — ^A  small  mound,  3  or  4  feet  high  and  15  feet  in  diameter,  stands 
upon  a  very  high  hill,  perhaps  the  highest  land  in  the  county,  and  is 
composed  of  stone  and  clay.  It  was  excavated  some  years  ago  by  Dr. 
Emerick  and  a  Mr.  Long,  who  are  said  to  have  found  a  skeleton  in  a 
kneeling  or  sitting  posture,  and  a  pipe,  both  near  the  center.  The  au- 
thor was  unable  to  learn  what  had  become  of  the  pipe.  Messrs.  H.  B. 
Care  and  J.  Freshwater  made  another  examination  in  1876,  but  found 
nothing.  There  is  a  large  spring  at  the  foot  of  the  hill,  on  the  east 
side,  but  it  is  nearly  half  a  mile  from  the  spring  to  the  mound  on  the 
hill. 

J. — This  work  is  said  to  be  located  on  the  west  side  of  the  creek.  The 
author  has  not  visited  the  site. 

K.-^In  1876  the  author,  in  company  with  Mr.  J.  Freshwater,  made  a 
slight  examination  of  this  mound.  It  is  25  or  30  feet  high,  oval  in  shape^ 
and  over  100  feet  long.  The  citizens  regarded  it  as  an  artificial  mound, 
but  we  considered  it  a  natural  elevation  of  gravel  drift.  Excavations 
might  change  this  view.  The  mound  is  located  on  the  west  side  of  the 
Lake  Fork,  and  just  north  of  the  road  and  bridge  leading  from  Mohican 
to  McZeua  in  Lake  Township. 

L. — A  ^  mound  is  situated  on  the  lands  of  J.  L.  and  Cyrus  Quick,  in 
Washington  Township,  Holmes  County,  Ohio,    It  stands  upon  an  emi- 
nence which  slopes  gradually  for  half  a  mile  southward  toward  the  bot- 
Uym  lands  of  the  Lake  Fork;  northward  and  westward  it  declines  a 
short  distince  to  a  small  valley  extending  to  the  southwest.    It  is  about 
5  or  6  feet  high,  and  30  feet  in  diameter.    Some  trees  were  growing  upon 
the  mound  when  the  author  first  visited  it,  souie  twenty-seven  years 
ago.    The  trees  were,  perhaps,  not   of  more  than  one  hundred,  years' 
growth,  but  were  as  old  as  the  trees  in  the  inmiediate  vicinity;  not  far 
from  it,  however,  were  oak  trees  2  and  3  feet  in  diameter.    The  mound 
was  excavated  about  1820-'25  by  Isaac  and  Thomas  Quick,  Daniel 
Priest,  and  others.    It  is  said  that,  upon  making  a  central  excavation^ 
they  found  a  wooden  puncheon  cist,  together  with  some  human  remains^ 
and  ornaments  of  muscle  shell,  which  appeared  to  be  strung  around  the 
neck.    All  the  remains  are  reported  to  have  crumbled  away  on  being 
exposed  to  the  air.    It  is  difiicult  to  ascertain  the  facts  concerning  tto 
excavation.    It  has  been  said  that  some  pottery  was  found  also.    Ad- 
ditional remains  might  be  disclosed  by  further  investigation.    The  per- 
sons who  made  the  excavation  are  dead. 

M. — ^This  mound,  located  a  little  southwest  of  mound  L,  on  the  lower 
gi*ound  about  half  a  mile  from  the  same,  was  probably  of  an  equal  size 
originally,  but,  having  been  plowed  for  nearly  fifty  years,  it  is  now 
spread  over  quite  a  space.  It  is,  however,  still  discernible  from  a  dis- 
tance, and  shows  the  elevation  from  the  flat  surface  of  the  field.  The 
yellow  clay  presents  a  contrast  with  the  darker  soil  of  the  surrounding 
land.  No  excavation  had  been  made  until  1877,  when  the  author,  aided 
by  Mr,  Freshwater,  removed  abor  t  1  square  feet  from  the  center.    We 
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found  tough,  tempered  clay,  some  bits  of  charcoal,  but  no  remaius.  This 
could  not  be  regarded  as  an  examination,  being  of  so  small  a  character. 
Further  work  on  this  mound  might  unearth  interesting  relics. 

N. — A  lake  is  situated  a  short  distance  east  of  mound  M,  on  the 
farm  of  D,  Kick,  Washington  Township,  Holmes  County,  Ohio.  In 
draining  this  pond  a  cache  of  flint  implements  was  discovered.  Speci- 
mens of  these  implements  may  be  seen  in  the  Smithsonian  collection. 
The  remainder  are  in  the  author's  possession.  (See  Smithsonian  Eejwrt 
of  1877,  article  by  H.  B.  Case.) 

O,  P.— There  are  mounds  southeast  of  Odels'  Lake,  upon  the  summit 
overlooking  the  lake,  m\  the  farm  of  J.  Cannon.  They  were  excavated 
by  Dr.  Bodcn,  of  Big  Prairie,  Ohio,  who  has  in  his  possession  some  teeth, 
jaw  bones,  and  long  bones  taken  from  them.  He  says  that  they  should 
be  further  examined.    The  author  has  not  visited  the  mounds. 

Q. — A  mound  stands  on  the  summit  of  Dow's  Hill,  one  mile  northeast 
of  Loudon\  ille,  .lust  east  of  the  Holmes  County  line.  It  was  excavated 
about  1855  by  Dr.  Myers,  of  Fort  Wayne,  and  D.  Kust,  who  found  a 
skeleton  near  the  center,  whose  structure  is  of  intone  and  earth.  The 
top  ha«  since  been  leveled  by  the  plow.  In  1876,  Mr.  Lucien  Rust 
made  some  excavations  upon  the  site  of  the  mound,  and  great  numbers 
of  stone  were  removed.  At  length  a  kind  of  pot  or  cist  was  unearthed, 
which  was  about  18  inches  in  diameter  and  8  or  9  inches  deep.  It  was 
fonned  of  stone,  and  the  edge  was  covered  by  other  stones  which  made 
a  roof  over  the  pot.  Tne  removal  of  this  roof  or  top  showed  that  the 
cist  was  filled  with  charcoal,  apparently  closed  while  glowing  coals. 
About  4  feet  below  this  charcoal  deposit  human  remains  were  found, 
reposing  horizontally.  Near  the  left  hand  wa«  a  perforated  stone  hav- 
ing the  figure  of  a  bird,  resembling  slightly  the  pheasant,  scratched  upon 
it.  A  part  of  a  bone  imi)lement  was  also  found.  The  bone,  which  is  of 
firmer  texture  than  the  human  bones,  and  is  perhaps  a  part  of  the  leg- 
l>one  of  a  deer,  had  been  perforated,  evidently  with  a  stone  drill.  Lying 
across  this  lower  skeleton  and  some  distance  above  it  were  the  remains 
of  another.  But  little  of  the  mound  has  been  excavated,  and  further  ex- 
amination should  be  made.  From  the  mound  the  view  of  the  surround- 
ing country  is  very  fine.  The  mound  proper  has  been  obliterated  for 
some  years,  but  the  site  can  be  observed  by  a  slight  elevation  and  the 
great  number  of  stones  scattered  about  and  upon  it.  There  must  have 
been  a  kind  of  hollow  made  in  the  Waverly  shale  which  lies  near  the 
surface  upon  the  underlying  Waverly  sandstone,  of  which  the  hill  is 
composed,  because  when  one  digs  the  same  depth  elsewhere  on  the  hill 
the  vshaly  sandstone  is  penetrated.  The  stone  implement  is  in  the  pos- 
session of  L.  Rust,  Loudonville;  the  bones,  bone  implement,  and  char- 
coal are  in  the  author  s  cabinet. 

h*. — This  mound,  similar  to  mound  Q,  is  situated  just  north  of  Loudon- 
ville,  on  the  summit  of  Bald  Knob.  For  a  long  time  it  was  supposed 
by  the  citizens  of  Loudonville  to  have  been  formed  by  counterfeiters  in 
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former  tiinea.  The  author  excavated  it  in  1877,  and  found  it  a  veritable 
mound  containing  fragments  of  human  bones  and  of  charcoal.  Being 
encased  wit!i  large  sandstones,  and  composed  of  stone  and  esirth,  it  is 
very  difficult  to  excavate.  As  there  has  been  a  central  depression  for 
a  gre^t  many  years,  what  remains  the  mound  V  contained  of  a  perish- 
able cliaracter  have  probablj^  been  destroyed  by  the  collecting  of  water. 
This  site  also  commands  a  fine  view  ot  the  Black  Fork  Valley. 

S.— Tlie  settlers  of  1808-'09-'10  found  here  a  village  of  Dela wares, 
the  remnant  of  a  *' Turtle"  tribe.  Their  chief  was  a  white  man,  taken 
in  infancy — Capt.  Silas  Armstrong.  They  removed  to  Piqua,  Miami 
County,  Ohio,  in  1812,  the  site  of  the  old  buryiag-ground,  now  almost 
entirely  obliterated  by  cultivation.  It  is  located  a  few  rods  north 
of  the  Black  Fork,  upon  a  gentle  eminence,  in  the  southwest  part  of 
northeast  quarter-section  18,  Green  Township.  The  southern  portion 
of  the  site  is  still  in  woods,  and  the  depressions  that  mark  the  graves 
are  quite  distinct.  Henry  Harkell  and  the  author  exhumed  several  of 
the  skeletons  in  the  summer  of  1876.  In  some  cases  the  remains  were 
inclosed  in  a  stone  cist;  in  others  small,  rounded  drift-bowlders  were 
placed  in  order  around  the  skeletons.  The  long  bones  were  mostly 
well  preserved.  No  perfect  skull  was  obtained,  nor  were  there  any  stone 
implements  found  in  the  graves.  At  the  foot  of  one  a  clam  shell  was 
found.  The  graves  are  from  2^  to  3  feet  deep,  and  the  remains  repose 
horizontally.  A  few  relics,  such  as  stone  axes,  arrow-heads,  and  a  few 
bits  of  copper,  have  been  picked  up  in  the  immediate,  vicinity.  They 
are  in  the  hands  of  the  author.  On  the  opposite  side  of  the  stream  and 
some  distiince  below,  near  the  south  line  of  southeast  quarter  section 
18,  Green  Townshij),  tliere  are  ancient  fireplaees.  They  are  about  15 
inches  below  the  present  surface,  and  are  formed  of  bowlders  regularly 
laid.  The  eaith  is  burned  red.  Great  numbers  of  stones  have  fallen 
into  the  streams  during  its  incursions  upon  the  west  bank.  Some  three 
or  four  of  these  fireplaces  are  yet  plainly  visible,  but  in  a  few  years 
they  will  be  swept  away  by  the  current.  About  half  a  mile  east  of  the 
graves  marked  S  is  a  small  circular  earthwork  almost  razed.  It  con- 
tained about  IJ  acres,  and  had  a  gateway  looking  to  the  river,  which  is 
westward.  It  is  situated  upon  the  nearly  level  bottom  land  of  the  l>eau- 
tiful  valley. 

T. — Upon  the  high  ridge  separating  the  valleys  of  Black  Fork  and 
Honey  Creek  is  a  depression  filled  with  large  and  small  bowlders.  J. 
Freshwater  and  the  author  removed  them  to  some  depth,  but  as  the 
stones  were  heavy  we  desisted  from  further  investigation.  This  ])oint 
would  command  a  view  of  the  valley  of  the  Black  Fork,  overlooking,  as 
it  does,  the  old  village  of  Greentown;  and  by  walking  a  few  ro<ls  east- 
ward on  the  same  eminence  a  view  of  the  valley  of  Honey  Creek  might 
be  had.  Most  of  the  trees  on  this  height  are  less  than  100  years  old.  It 
may  have  been  timberless  during  the  occupation  of  this  work.  The  ex- 
cavation appears  to  have  been  about  15  feet  in  diameter. 
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XJ. — There  is  a  stone  mouDd,  like  mound  R,  situated  on  a  lofty  emi- 
nence overlooking  the  Black  Fork  Valley  northwestward,  and  eastward 
the  valley  near  Loudonville.  The  author  has  never  seen  the  work,  but 
it  has  been  described  to  him  as  a  small  stone  and  earth  mound  such  as 
are  usually  found  on  high  points. 

Y. — A  short  distance  northwest  of  mound  W,  on  the  fann  of  L.  Os- 
wald, southwest  quarter  section  18,  in  the  woods,  is  a  mound  about  30 
feet  in  diameter  and  from  4  to  6  feet  high.  It  was  slightly  opened  at 
the  center  by  the  owner  of  the  lands,  who  found  part  of  a  skull. 

W. — This  mound  and  earthwork  are  located  upon  the  old  Parr  farm, 
now  owned  by  C  Byers,  in  the  northwest  part  of  southwest  quarter 
section  19,  Green  Township.  The  mound  stands  on  the  west  side  of 
the  Black  Fork,  within  2  or  3  rods  of  the  stream.  It  was  quit^  large 
originally,  perhaps  8  or  10  feet  high  and  35  to  60  feet  in  diameter. 
At  present  it  is  from  4  to  6  feet  above  the  level  of  the  bottom  land  and  is 
spread  over  a  considerable  space.  When  the  first  settlers  came,  there 
was  an  earthwork  running  a  little  southwest  from  the  mound  for  some 
20  rods,  then  back  eastward  to  the  river.  The  place  has  been  under 
cultivation  for  forty  or  fifty  years  and  the  work  is  now  obliterated. 
The  mound  was  encased  with  a  wall  of  sandstone  bowlders  as  large  as 
a  man  can  lift. 

These  stones  must  have  been  carried  from  the  hill  half  a  mile  west, 
where  they  are  found  in  place.  The  wall  was  carefully  laid,  as  can  be  seen 
by  excavations  below  the  depth  of  the  plow  where  the  pile  is  still  intact. 
The  mound  was  examined  in  1816  by  some  persons  named  Slater,  who 
found  in  it  bones,  flint  implements,  a  pipe,  and  a  copper  wedge  which 
the}'  thought  gold.  Accordingly  they  took  it  to  a  silversmith  at  Woos- 
ter,  Ohio,  who  told  them  that  it  was  copper,  and  bought  it  from  them 
for  a  trifle.  In  1878  the  mound  was  explored  by  J.  Freshwater  and  the 
author.  The  center  of  the  mound,  where  not  disturbed  by  former  ex- 
cavations, resembles  an  altar  or  fire-place  where  the  fire  had  burned 
the  earth  to  a  brick-red.  In  the  ashes  and  burnt  earth  were  fragments 
of  arrow-heads  broken  by  the  heat.  The  fire  had  been  kindled  on  the 
mound  when  it  was  from  2J  to  3  feet  high.  No  human  remains  were- 
discovered  in  this  last  excavation.  A  few  scrapers  were  found,  which 
are  in  the  cabinets  of  the  above-named  gentleiuen. 

X.— On  the  summit  of  a  hill  west  of  Perry  ville,  and  to  the  right  of  the- 
road  leading  to  Newville,  was  a  mound,  now  'entirely  obliterated.  In 
1816-'20  it  was  opened  by  the  Slaters,  who  found  a  pipe,  human  remains, 
and  some  other  relics. 

Y. — A  large  oval  earthwork  on  the  summit  of  the  ridge  between  the 
valleys  of  Black  Fork  and  Clear  Fork.  It  is  210  feet  wijle  by  350  feet 
long.  About  the  center  of  the  inclosure  was  a  large  pile  of  stone  bowlders^ 
most  of  which  have  been  removed  to  the  level  of  the  ground.  There  is, 
however,  a  visible  outline  of  the  stone-work,  which  consisted  of  a  paved 
circular  space.    No  excavation  has  been  made  in  either  the  stone  or  <il«L^ 
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work  beyona  1  or  2  feet  in  depth ;  consequently  the  character  of  the 
inoand  is  unknown.  A  forest,  containing  oak  trees  over  30  inches  in 
diameter  and  other  large  trees,  covers  most  of  the  work,  but  a  portion 
extends  into  a  field  and  has  been  almost  razed  by  the  plow. 

Z. — On  a  high  hill  directly  north  of  the  junction  of  the  Black  Fork  and 
the  Clear  Fork,  and  overlooking  the  same,  is  a  stone  and  earth  mound 
composed  principally  of  large  sandstones  from  the  immediate  vicinity. 
Some  twenty  or  twenty -five  years  ago  it  was  explored  by  unknown  per- 
sons. The  author  examined  it  again  in  1877,  but  discovered  nothing. 
A  similar  mound  is  said  to  have  been  located  upon  the  hill  south  of  the 
Clear  Fork,  just  below  the  junction  of  Pine  Eun.  The  stone  were  hauled 
away  and  the  site  plowed  over.    (See  Za.) 

Z  b, — This  is  the  site  of  Old  Delaware  village  of  Hell  Town,  It  was 
deserted  about  1782, the  timeof  themassaereof  AnadehHutten.  Graves 
were  visible  until  two  years  ago ;  the  field  is  now  cleared  and  plowed. 
In  the  author's  cabinet  are  two  iron  scalping-knive^  and  an  iron  toma- 
hawk which  were  thrown  up  by  the  plow  ;  also  the  brass  mountings 
of  a  gun,  a  gun-flint,  a  stone  ax,  and  some  arrow-heads.  Dr.  James 
Henderson,  of  Newville,  Ohio,  has  in  his  possession  several  articles  ob- 
tained from  this  site.  The  Indians  formerly  called  their  settlement  Clear 
Town,  and  the  stream  Clear  Fork;  but  learning  the  German  word  heU^ 
for  clear  or  bright,  they  changed  the  name  to  Hell  Town. 

Z  c. — A  rock  shelter  is  located  on  the  west  side  of  Clear  Fork,  in  the 
conglomerate  sandstoue  of  the  Lower  Carboniferous.  It  was  explored 
in  1877  by  L.  Bust  and  the  author,  who  found  about  2  feet  of  ashes  in- 
termingled with  a  few  animal  bones  and  coprolites.  Ko  human  remains 
were  disclosed  excepting  a  split  bone,  and  even  that  is  doubtful.  The 
ashes  continue  deeper,  and  further  examination  might  prove  interesting. 


EARTH- WORKS  NEAR  JONES'  STATION,  IN  BUTLER  COUNTY, 

OHIO. 

By  J.  p.  MacLean,  of  Hamiliony  Ohio. 

While  I  was  engaged  in  examining  the  earth-works  of  Butler  County, 
Ohio,  I  was  informed  by  Mr.  John  W^.  Erwin  that  an  ancient  work  wa« 
near  Jones'  Station.  On  repairing  thither  I  was  unable  to  find  either 
the  work  or  any  one  who  had  ever  heard  of  it.  I  next  attempted  to  find 
the  papers  of  Mr.  James  McBride,  but  no  one  knew  what  had  become 
of  them.  The  record  of  the  sale  of  McBride's  effects  gave  no  acoonnt  of 
them. 

During  the  niontli  of  December,  1879, 1  received  a  note  from  Mr.  W. 
S.  Vaux,  of  Philadelphia,  stating  that  he  owned  both  the  cabinet  aod 
the  archjeological  papers  of  the  late  James  McBride.  I  immediately 
applied  for  that  portion  of  the  papers  relating  to  the  earth-works  near 
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Jones'  Station.  These  papers  were  placed  in  my  possession  January 
26,  1880.  On  the  27th  or  the  month,  in  company  with  Mr.  John  W. 
Erwin,  I  started  to  locate  the  works.  Although  it  had  been  nearly 
thirty -eight  years  since  Mr.  Erwin  visited  the  spot  and  assisted  in  the 
survey,  and  made  the  original  delineation,  h6  recognized  the  spot  and 
the  plan  of  the  works  as  preserved  in  the  papers  of  James  McBride. 

These  works  were  located  on  the  southeastern  slope  of  one  of  the 
highest  hills  in  the  vicinity.  The  hill  is  a  detached  one  and  surrounded 
entirely  by  one  of  the  richest  valleys  in  the  State.  Between  it  and  the 
uplands  toward  the  north  was  originally  a  swamp.  This  swamp  was 
drained  at  the  expense  of  and  under  the  direction  of  the  Stat«.  Through 
it  passes  the  Miami  Canal.  The  hill  is  composed  of  a  yellowish  clay, 
having  been  formed  during  that  period  known  as  the  glacial  or  drift. 
Its  summit  is  about  225  feet  higher  than  the  city  of  Hamilton. 

The  works  are  now  entirely  obliterated.  There  is  not  the  slightest 
evidence  that  they  ever  existed.  We  searched  in  vain.  They  occurred 
in  both  Fairfield  and  Union  Townships,  on  section  15  of  the  former  and  9 
of  the  latter.  The  township  line  passing  through  the  works,  if  extended 
southward,  would  terminate  at  the  foot  of  Broadway,  in  Cincinnati. 
The  work  marked  A  is  wholly  in  Fairfield  Township,  while  the  township 
line  passes  through  the  center  of  the  smallest  circle,  marked  B.  The 
same  line  passes  on  a  fraction  of  the  wall  of  the  largest  circle,  C.  On  the 
summit  of  the  hill,  Fairfield  Township,  section  15,  is  a  mound  composed 
of  yellow  clay,  about  6  feet  high,  from  the  top  of  which  a  commanding 
\iew  of  the  surrounding  country  may  be  obtained.  It  probably  belongs 
to  that  class  of  mounds  known  as  signal  stations.  It  would  be  impos- 
sible to  tell  the  original  height  of  this  tumulus.  The  plow  for  fifty-two 
successive  years  has  accomplished  all  this  destruction. 

James  McBride  came  to  this  county  in  the  year  1808;  and,  as  he 
early  took  an  interest  in  antiquities,  it  is  probable  he  saw  these  works 
before  tbe  forest  trees  had  been  cut  away.  He  and  John  W.  Erwin  sur- 
veyed the  works  May  7, 1842.  The  foUowing  is  a  verbatim  copy  of  Mr. 
McBride's  description: 

^^  Saturday  May  7,  1842. — Went,  in  company  with  John  W.  Erwin, 
civil  engineer,  and  James  McBride,  jr.,  to  an  ancient  work  in  Butler 
County,  Ohio,  six  miles  southeast  from  the  town  of  Hamilton,  on  the 
lands  of  James  Beaty.  The  work  is  situated  principally  on  section 
No.  9,  town  3,  range  2,  M.  R.,  about  30  poles  south  of  the  K  W.  cor- 
ner of  the  section.  On  measuring  the  main  part  of  the  work  it  was 
found  to  be  a  true  circle  3  ch.  5  links  in  diameter.  The  ground  was 
cleared  some  14  or  15  years  ago,  and  has  been  cultivated  since  that  time, 
consequently  the  height  of  the  embankment  has  been  much  reduced. 
Previous  to  cultivation  the  embankment  was  fully  three  feet  high  above 
the  natural  surface  of  the  ground.  Inside  of  the  embankment  was  a 
ditch  two  feet  deep,  making  a  perpendicular  height  of  about  5  feet  fix)m 
the  bottom  of  the  ditch  to  the  top  of  the  bank. 
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"Three  chains  east  of  this  work  is  another  circular  work  1  eh.  30  linki 
in  diameter,  and  from  this  in  a  direction  S.  f 5^  W.  three  chains  distant  h 
another  circular  work  of  the  same  dimenBions,  viz,  1  ch.  30  links  diam 
eter,  and  also  the  same  distance,  viz,  3  ch.  00  links  from  the  center  oi 
main  work. 


"At  the  distance  of  one  chain  N.  W.  from  the  center  or  main  work  is 
another  small  circular  work  two  poles  in  diameter,  and  adjoining  and 
touching  this  is  still  another  enclosure,  of  an  oval  form,  from  2ch.  30 
links  by  1  di.  70  links  in  diameter,  extending  in  a  X.  W.  direction. 

''The  embankment  of  tiie  smaller  works  before  reduced  bv  cultivation 
was  upwards  of  two  feet  high  above  the  natural  surlace,  with  ditcher 
on  the  inside  eighteen  inelies  deep. 

"On  the  S.  E.  of  the  main  work  is  an  opening  in  the  embankment  com- 
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municating  with  the  smaller  works  to  the  S.  E.  Probably  communica- 
tions might  have  existed  throughout  from  one  work  to  the  other,  though 
they  cannot  now  be  distinctly  traced. 

"The  embankments  of  these  works  are  of  a  bright  yellow  clay,  differ 
erent  from  that  which  appears  on  the  surface  of  the  surrounding  ground, 
hence  the  form  of  the  works  can  be  distinctly  seen  and  traced  as  far  as 
the  eye  can  see  them.'' 


MOUNDS  m   BOYLE  AND  MEEOER  COUNTIES,  KENTUCKY. 

By  W.  M.  Linnet,  of  ffarrodshurg,  Ky, 

In  the  counties  of  Boyle  and  Mercer,  State  of  Kentucky,  there  are  a 
number  of  mounds,  graves,  &c.,  which  were  constructed  by  former  in- 
habitants of  the  country,  and  many  aboriginal  implements  have  been 
found.  On  the  map  of  Boyle  and  Mercer  Counties  I  have  located  all 
points  of  interest  that  I  have  been  able  to  learn.  They  will  be  alluded 
to  more  particularly  in  the  following  notes  by  the  letters  that  are  con- 
uected  with  them.  The  point  of  greatest  interest  (A  on  the  map)  is 
situated  on  the  west  bank  of  Salt  Eiver,  in  Mercer  County,  a  little  north 
of  its  union  with  Boyle  County,  on  a  farm  owned  by  Dr.  Thomas  Hyle. 
The  first  notice  given  of  this  point  is  found  in  "Collins'  History  of  Ken- 
tucky," under  the  heUd  of  Mercer  County.  Speaking  of  ancient  towns 
and  fortifications,  it  says :  "There  are  two  of  these,  both  on  Salt  Eiver^ 
about  4  miles  above  Harrodsburg,  containing  ditches  and  a  mound  l6 
or  12  feet  high,  filled  with  human  bones  and  broken  pieces  of  crockery- 
ware.  On  one  side  of  the  mound  a  hickory  tree,  about  2  feet  in  diam- 
eter, grew  and  was  blown  up  by  the  roots,  making  a  hole  3  or  4  feet 
deep.  Its  lower  root  drew  up  a  large  piece  of  crockery- ware  which  had 
been  on  some  fire  coals.  The  handle  was  attached  to  it,  and  human  hair 
lay  on  the  coals.  This  was  probably  a  place  of  human  sacrifice.  The 
other  ruins  were  about  a  mile  and  a  half  above  this,  both  being  on  the 
west  bank  of  Salt  feiver.  TJhere  is  no  mound  near  this,  but  only  the 
remains  dug  out  of  ditches." 

The  ground  has  been  cleared,  and  the  continual  cultivation  of  the 
land  has  filled  up  the  ditches  and  remc^ed  all  traces  of  any  lines  that 
once  existed.  The  mound  has  also  been  removed  by  the  plow.  From 
it  have  been  taken,  as  cultivation  yearly  went  on,  the  bones  of  a  num- 
ber of  human  skeletons,  none  of  which  were  retained,  few  of  them  be- 
ing in  a  good  state  of  preservation ;  the  skulls  crushed  to  fragments  and- 
the  soft  ends  of  the  bones,  with  few  exceptions,  gone  entirely.  I  do  not 
know  that  any  relics  have  been  taken  from  the  mound  proper,  except 
some  shell  beads.  The  river  bank  here  is  only  about  15  feet  high,  and 
the  slope  back  from  the  river  is  no^  more  than  2^.  The  mound  stood 
200  yards  from  the  stream.  Between  those  points  there  must  have  been 
a  village  of  huts  or  some  form  of  habitation;  for  even  now,  when  the 
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ground  is  freshly  plowed,  there  is  a  regular  parallelogram,  where  the 
uniform  lines  of  black  earth,  charcoal,  and  burnt  bon^  show  the  former 
presence  of  fires  long  continued  at  that  point.    Within  this  area  have 
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been  found  a  great  number  of  specimens  of  broken  crockery,  plain  and 
ornamented  in  crossed  lines;  grooved  axes  of  greenstone;  celts  in  green- 
stone, jasper,  agate,  hornstone,  and  limestone;  pipes,  arrow  and  lance 
heads,  chisels,  grinding  stones,  pestles,  sinkess,  flint  flakes  and  cores, 
ornaments  in  slates  and  other  colored  stones;  bones  of  fish  and  many 
animals,  horns  of  deer  and  elk,  teeth  of  bears,  &c.  Some  of  these  may 
have  been  thrown  up  by  the  plow  and  scattered  over  the  space  near  the 
moundJ  From  the  number  of  fragments  of  various  stones,  it  seems  that 
there  was  a  workshop  here,  and  so  I  have  located  one  on  the  map.  The 
mound  was  built  of  earth  taken  from  the  vicinity,  and  there  were  evi- 
dently some  large  stones  in  connection  with  it,  but  how  they  were  placed 
is  not  known.  B,  C,  D  were  within  a  mile  of  A,  and  were  single  graves. 
They  have  all  been  opened,  and  each  contained  one  skeleton,  without 
implements  or  ornaments  so  far  as  known.  In  one,  the  body  seemed  to- 
have  been  buried  horizontally,  on  the  right  side,  with  the  head  to  the 
east;  the  position  of  the  others  is  unknown.  There  seemed  to  have 
been  a  stone  cist  erected  on  or  near  the  surface  of  the  ground;  and 
tti^n  rocks  appear  to  have  been  set  on  edge  around  it,  until  a  space  10 
or  12  feet  square  was  inclosed.  If  ever  covered  with  earth,  time  has 
removed  it  down  to  the  rocks.  B  is  on  the  farm  of  Dr.  Thomas  Ilyle^ 
and  G  and  D  on  that  of  Cornelius  Terhune.  E  and  F  are  points  on 
Salt  Eiver,  above  and  below  A,  where  remains  of  pottery,  &c.,  have 
been  found ;  but  their  real  character  cannot  be  determined.  E  is  on  the 
farm  of  John  Ludwich,  in  Boyle  County,  and  F  on  that  of  Mrs.  Lewis. 

G  is  a  grave  on  the  farm  of  Thomas  Elnox,  but  I  have  not  seen  it. 
From  description  it  is  like  B,  C,  and  D. 

H  is  only  a  point  marked  by  great  numbers  of  flint  chippings  and 
broken  arrow-heads. 

I  represents  a  space  on  a  farm  owned  by  W.  B.  Cecil,  where  a  great 
many  pipes,  axes,  &c.,  have  been  found. 

J  is  a  mound  of  earth  on  the  farm  of  the  Misses  Craig,  about  1^  miles 
south  of  Danville,  in  Boyle  County.  It  is  some  5  feet  high  and  50  feet 
in  circumference.  It  has  been  opened,  but  I  know  of  nothing  obtained 
firom  it. 

K  is  located  on  the  farm  of  John  F.  Yedger.  It  has  been  opened,  and 
is  similar  to  B,  C,  D. 

L  is  in  Boyle  County,  on  the  land  of  Wyatt  Hughes.  It  was  destroyed 
by  excavating  a  road-bed  for  a  railroad ;  and  seems  to  have  been  like 
B,  C,  and  D. 

M  is  a  small  Earthen  mound  on  the  southern  bank  of  Boiling  Fork^ 
Boyle  County.  It  has  been  razed  by  cultivation.  Some  bones,  a  grooved 
ax,  and  a  few  arrow-heads  of  hornstone  were  disclosed. 

N  is  said  to  be  the  site  of  two  graves,  and  is  just  west  of  Hurrodsburg 
and  "old  Williams'^  place.  From  what  I  can  learn  the  graves  are  like 
B,  C,  D. 

O  is  a  single  (!)  grave  with  stones  set  up  around  it,    I  have,  w^l  ^'^- 
amined  it,  but  from  appearances  it  is  likeB,  ij,T>* 
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P  is  an  eartheD  moaud,  on  the  farm  of  J.  A.  Shatttewortli.  It  is  4 
feet  high  and  50  feet  iu  circninfereuce,  and  was  opened  in  1807  or  1811 
and  later.  From  an  old  man,  who  was  a  boy-  when  It  was  first  0|>ened, 
I  learii  that  a  nnoiber  of  bodies  had  been  bnried  in  it,  and  that  an  ax 
or  two  were  found.  On  the  uight  of  the  day  on  whit^  it  was  oi>eDed 
occurred  the  earthquake  of  that  year,  and  the  whole  neighborhood 
thought  that  the  Indians  had  come  after  them  for  disturbing  their  bonek 
Q  was  one  or  two  graves,  now  obliterated,  on  the  farm  of  AchilleB 
Davis. 

B  is  a  point  on  the  farm  of  Dr.  Walter  Davis,  where  some  relics  were 
found  in  digging  the  foundation  of  a  bouse.  A  lot  of  bones  were  neaz 
these  relics. 

S  is  the  site  of  three  graves  covered  with  stones  placed  on  edge,  and 
is  on  the  farm  of  George  Davis,  ar.  The  two  near  each  other  hare  been 
opened,  and  a  number  of  human  remains  were  exhumed  from  each. 
They  liad,  seemingly,  been  buried  with  their  beads  together  and  their  feet 
radiating  fh)m  this  center.  Plates  of  mica  yere  found  with  the  crushed 
skulls,  as  if  thev  had  been  placed  over  their  eyes.  Only  one  implement 
vaa  obtamed  here  A  bone  hid  apparentlv  been  buried  with  one  of  the 
bodies,  and,  when  discovered, 
It  was  lying  upon  the  arm,  at 
the  elbow,  and  parallel  to  It 
The  third  grave  has  not  yet 
been  examined,  but  will  prob- 
ably be  explored  in  the  spring. 
T  is  a  group  of  four  earthen 
moundsou  the  farm  of  Thomas 
Colemau,  They  have  all  been 
excavated  at  some  time.  The 
last  examination  took  place 
in  July  past,  aud  yielded  one 
skeleton,  aud  a  cupper  bead 
almost  destroyed  by  oxidisa- 
tiou.  Their  relative  positions 
as  to  Htreauis  and  to  each 
other  is  shown  iu  diagram  T. 
(See  also  the  accompanying 
plan.) 

tJ  is  the  site  of  two  mounds  8  feet  high,  and  60  or  70  feet  in  circnm- 
fereuce,  on  land  owned  by  Mr.  Hugely,  upon  the  bluffs'of  Dick's  Eirer. 
The  mounds  seem  to  be  composed  of  gravel,  earth,  and  limestone.  Sev- 
eral persons  have  examined  them,  and  pronounced  them  mounds.  Far 
tial  excavations  have  been  made,  but  without  success.  Poplar  trees 
(Liriodendron)  2  feet  in  diameter  are  growing  uyion  them.  I  am  disposed 
to  think  that  the  mounds  are  the  remains  of  lime-kilns  made  in  the  first 
settlement  of  the  State;  at  any  rate  the  limestone  in  them  has  been 
bamod. 
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V  was  a  large  pile  of  rocks,  giving  no  evidence  of  ever  having  been 
covered  witli  earth.  It  was  opened  and  some  skeletons  were  found, 
probably  those  of  Indians  killed  in  some  attack  on  Harrodsburg. 

W  and  X  are  similar  to  V. 

The  above  list  includes  all  the  points  of  much  interest  in  these  two 
counties.  Nearly  every  spot  mentioned  has  been  examined,  and  the 
relics  carried  off  or  destroyed.  The  great  majoiity  of  those  relics,  such  as 
pipes,  arrow  and  lance  heads,  grooved  axes,  and  celts,  have  been 
plowed  up  isolated  in  fields  all  over  the  counties;  but  the  larger  num- 
ber have  been  found  on  the  farm;^  contiguous  to  Salt  Eiver.  No  shell 
heaps  have,  been  noticed  except  at  A,  where  the  common  mussel  of  Salt 
River  seems  to  have  been  used  for  some  purpose  other  than  pottery 
manufacture,  perhaps  as  food. 

Nothing  is  known  as  to  our  caves  or  cliff  shelters  ha\ing  been  used 
for  dwellings.  A  cave  east  of  Danville,  on  the  farm  of  Samuel  Stone, 
contained  some  human  skeletons;  but  as  the  remains  had  been  thrown 
down  into  a  sink-hole  without  other  opening,  and  as  there  were  no  im- 
plements, I  suppose  that  the  persons  were  Indians,  or  perhaps  murdered 
whites  of  a  com[>aratively  recent  date,  and  not  mound- builders.  The 
bones  were  in  a  good  state  of  preservation.  Nowhere  in  this  part  of  the 
State  has  anything  resembling  masonry  been  observed,  to  my  knowl- 
edge. 

As  far  as  I  can  learn,  no  carving,  engraving,  or  sculpture  has  been 
discovered  in  those  counties;  but  in  the  Deaf  and  Dumb  Institution  at 
Danville,  Professor  Dudley,  principal,  there  is  a  carved  image  or  rather 
bust  of  Aztec  type,  which  was  i)lowed  up  in  Marion  County,  Ken- 
tucky. Kock  paintings  and  inscriptions  are  not  found  here.  The  dead 
are  discovered  both  in  mounds  and  in  isolated  graves.  Some  contain 
one  individual,  others  more.  It  is  difiicnlt  to  determine  the  position  of 
the  bodies  when  interred,  iis  the  pressure  from  above  and  the  trees 
over  them  have  forced  tliem  out  of  place.  Some  appear  to  have  been 
buried  in  a  sitting  posture,  some  were  stretched  out,  and  others  evi- 
dently lying  on  their  sides.  They  wen?  laid,  in  most  cases,  toward  the 
east,  sometimes  toward  the  west,  and  again  in  every  direction  like 
8pokes  in  a  wheel.  A  few  were  placed  in  cists,  others  in  earth  only. 
<renerally  only  a  few  of  the  more  solid  bones  were  preserved.  At  one 
point  ill  Doyle  Counts-some  arrow-heads  were  turned  up  by  the  plow, 
but  they  were  lost  or  thrown  away.  No  large  places  are  known  where 
flint  implements  have  been  manufactured;  but  chipinngs,  evidently 
broken  off  by  mechanical  means,  show  that  arrow-heads  have  been  made 
in  limited  quantities.  1  am  unable  to  learn  whether  or  not  the  pottery 
found  at  A  ha^l  been  made  on  the  grounds.  The  presence  of  many  frag- 
ments, the  quantities  of  decaying  mussel  shells,  the  balls  of  sand  car- 
ried from  the  river,  and  the  proximity  to  suitable  clay  all  render  it  likely ; 
yet  there  are  no  places,  that  I  could  see,  which  give  any  reliable  evi- 
dence of  its  manufacture. 
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MOUNDS  IN  BARREN  AND  ALLEN  COUNTIES,  KENTUCKY. 

Bt  R.  B.  Eyans. 

• 

L  Mounds  in  Alien  County. — ^The  figures  in  the  text  refer  to  the  ac- 
companying map.  Nos.  1,  2,  3,  4,  and  5  are  moands  on  Barren  River, 
and  near  the  month  of  Roaton's  Creek.  They  are  inclosed  in  one  corner 
of  a  cultivated  field,  though  covered  thickly  with  large  trees.  No.  5 
was  explored  about  fifty  years  ago,  and  some  stone  implements  and  a 
silver  pipe  were  found.  The  author  does  not  know  what  became  of 
them.  About  two  years  ago  he  thoroughly  examined  No.  1,  and  dis- 
covered many  large  bones,  which,  however,  were  much  decayed.  The 
vault  was  10  feet  deep  from  the  top  of  the  mound,  and  8  feet  in  diameter. 
It  was  round,  and  walled' up  with  stones  like  a  well.  Every  2  feet  was 
a  layer  of  large  fiat  rocks,  and  between  these  layers  were  human  remains. 
The  bottom  was  made  of  stones  laid  edgewise,  and,  being  keyed  in  with 
small  stones,  was  consequently  very  tight.  Old  farmers  in  the  neigh- 
borhood say  that  Nos.  1, 2, 3,  and  4  have  never  been  excavated.  No.  6 
is  a  cluster  of  graves  which  were  formed  of  stones  placed  edgewise. 
Some  of  the  graves  are  long  and  others  short,  the  longest  being  8  feet 
and  the  shortest  2^  feet  in  extent.  The  author  opened  one  and  found 
some  human  bones  in  a  very  decayed  state. 

II.  Mounds  in  Barren  County, — ^Nos.  1, 2,  and  3  are  mounds  on  Barren 
River,  at  the  mouth  of  Peter's  Creek.  From  No.  3,  the  largest^  a  great 
many  human  bones  and  several  stone  implements  have  been  taken.  The 
author  has  one  specimen  of  the  latter.  Nos.  1  and  2  are  not  so  large, 
and  have  never  been  explored.  They  have  been  seen  by  Professor  Put- 
nam, of  Cambridge.  The  mounds  are  bare  of  timber.  No.  3  is  now 
used  as  a  graveyard  by  J.  F.  Jewell,  the  owner  of  the  land. 

m.  Ancient  town  and  cemetery  in  Barren  County^  Kentucky. — The  ac- 
companying diagram.  Plan  II,  represents  the  location  and  details  of  an 
aboriginal  town  and  buryingground  on  the  Barren  River,  in  Barren 
County,  Kentucky.  The  work  occupies  a  bluff  60  feet  high.  The  six 
teen  circular  Bgures  are  lodge  sites,  partly  raised  on  the  outer  rim  and 
depressed  in  the  center.  In  the  center  of  each,  a  foot  beneath  the  sur- 
face, were  found  coals,  the  grain  of  the  wood  being  easily  distinguished 
as  oak  and  poplar.  The  diameters  of  these  rings  average  about  18  feet* 
The  other  figures  represent  mounds.  These  works  are  now  in  the  virgin 
forest.  One  of  the  mounds  was  opened  by  the  author,  but  a  detailed 
account  of  the  exploration  will  have  to  be  defidrred. 
S.  Mis.  109 39 
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MOUNDS    ON    FLYNlirS  CREEK,  JACKSON    COUNTY,  TEN- 
NESSEE. 

Bt  Joshua  Haite,  Sr.,  of  Jackson  County,  Timn. 

The  valley  in  which  these  monnds  are  situated  is  on  the  east  bank  of 
Flynn's  Creek^  which  empties  into  the  Gamberland  Biver,  and  is  3  miles 
above  the  month  of  the  creek  and  1  mile  south  of  the  river.  The  valley 
is  4  miles  west  of  Oainesboro',  the  county  seat,  and  near  the  center  of  a 
section  of  country  that  abounds  in  mounds  and  graves.  This  valley 
which  is  full  of  these  graves,  contains  near  100  a^res,  aiM  is  the  site  of 
the  village  called  Flynn's  Lick.  There  are  five  limestone  springs,  one 
sulphur  spring,  and  a  salt  spring.  From  the  number  of  mounds  of  earth, 
stone,  and  shell,  it  is  evident  that  it  has  been  a  large  town  and  a  place 
of  note  among  the  inhabitants  of  that  day.  A  farther  reason  is  that 
the  valley  is  easily  approached  from  every  direction.  The  valley  is  full 
of  graves,  placed  as  close  as  they  can  be  in  the  ground.  It  has  been 
in  cultivation  sixty-five  years.  Before  it  was  cleared  it  was  covered 
with  a  dense  forest  of  trees,  some  of  which  are  from  4  to  6  feet  in  diame- 
ter. Even  on  the  tops  of  these  mounds  trees  were  standing  (of  the  oak 
and  poplar  species)  measuring  4  and  6  feet  in  diameter.  At  the  time . 
the  valley  was  cleared  it  was  not  known  that  there  were  any  graves 
there. 

The  graves  are  of  all  sizes,  varying  from  18  inches  to  6  feet  in  length 
and  the  usual  size  in  width.  The  coffins  are  made  of  slate-rock  slabs 
(which  now  seems  to  be  plentiful  4  miles  up  the  creek,  where  there  is  a 
large  quarry),  and  are  generally  neatly  polished.  The  bones  and  pot- 
tery are  now  found  from  18  to  20  inches  below  the  surface  of  the  ground. 

*  The  cofSns  are  coDstructed  in  the  following  manner:  They  first  placed 
on  the  bottom  of  the  grave  one  or  two  slabs  of  slate- work  neatly  polished 

*  and  jointed  closely  together  in  the  middle  when  they  had  to  use  two 
of  them;  they  next  placed  one  at  the  head  and  one  at  the  foot  of  the 
grave;  then  they  set  up  one  or  two,  as  the  case  required,  on  edge 
on  both  sides,  neatly  fitted  together  in  the  middle  and  at  the  ends,  wl^ich 
forms  a  box.  They  next  took  one  or  two  pieces,  as  the  size  of  the  coffin 
demanded,  neatly  polished  and  jointed  together  in  the  middle  and  at  the 
ends,  and  placed  them  on  for  the  lid,  projecting  on  all  sides  from  2  to  4 
inches.  Occasionally  we  find  a  grave  where  they  have  used  limestone 
instead  of  slate  rock. 

On  the  east  side  of  the  creek,  about  100  yards  from  its  bank,  is  the 
grand  earthen  mound,  which  is  larger  and  higher  than  any  of  the  others 
in  the  valley.  All  the  graves  as  a  general  rule  face  this  grand  mouqd ; 
but  occasionally,  owing  to  the  rock  in  the  ground,  this  rule  is  varied  and 
the  direction  changed,  showing  that  closeness  or  compactness  was  their 
leading  idea. 

The  mounds  referred  to  in  this  valley  and  vicinity  are  composed  b<\l\^ 
of  earth  and  stone,  and  are  found  on  bothi  svde^  oi  ^i\i^  ex^ji^«  ^"^^ 
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largest  earthen  mound,  which  I  call  the  grand  mound  because  all  the 
graves  are  facing  it,  is  about  ninety  feet  in  diameter,  and  at  this  time 
about  4  feet  high  5  but  when  first  discovered  by  whites  it  was  5  or  6  feet 
high.  This  mound  has  not  yet  been  examined,  but  others  in  the 
valley,  not  so  high  but  larger  in  diameter,  have  been  looked  into  and 
were  found  to  contain  graves,  pottery-ware,  pipes  and  arrow-heads  made 
of  dirt  or  cut  out  of  rock.  These  are  found  in  the  graves  in  the  mound 
and  in  those  around  it. 

On  a  hill  adjacent  to  the  valley,  about  2'^0  feet  high,  are  six  stone 
mounds  constructed  of  rough  limestoDC  rock.  These  mounds  are^itna- 
ted  about  300  yards  east  of  the  valley.  They  are  about  20  feet  in 
diameter  and  2^  or  3  feet  high.  Four  of  them  have  been  examined,  and 
all  of  them  were  found  to  bo  full  of  human*bones  and  pottery  ware,  but 
not  so  close  together  as  the  others.  The  graves  were  constructed,  or 
covered  over  with  rock,  differently  from  the  others.  The  corpse  seems 
to  have  been  put  in  first,  and  then  rock  slabs  set  up  and  placed  together 
at  the  top  in  the  shape  of  the  roof  of  a  house.  In  this  way  was  the 
])lace  filled  with  graves  all  over  a  certain  spot,  and  then  rough  stone 
piled  on  until  the  mound  was  formed.  I  have  spoken  of  only  six  mounds 
on  this  hill,  of  this  kind ;  but  there  are  many  in  this  vicinity  of  this  kind, 
but  they  have  not  been  examined.  Near  the  center  of  the  mound  ex- 
amined by  me,  in  a  grave,  were  found  bones  of  a  human  being  charred 
perfectly  black,  around  which  were  placed  all  the  others. 

On  the  west  side  of  the  creek  is  a  bluff  in  which  were  found  several 
holes,  and  on  examination  one  of  them  was  found  to  lead  into  a  cave 
which  has  been  explored  for  about  100  yards.  This  cave  contains  sev- 
eral apartments  which  are  dry,  and  witiiin  this  are  found  a  great  many 
human  bones,  some  of  which  are  still  in  a  state  of  preservation, 

A  female  skeleton  was  taken  from  a  grave  found  about  80  yards  west 
of  the  mound  that  I  have  designated  in  this  letter  as  the  grand  mound. 
This  skeleton  was  lying  with  the  face  towards  the  mound,  with  ft 
pipe  in  her  right  hand  resting  on  her  right  thigh.    Wiiix  this  skel- 
eton I  found  in  opening  the  grave  an  infant  child  lying  with  its  feet 
against  the  thigh  bones  of  its  mother.    When  first  opened  this  child's 
skull-bone  and  other  bones  were  in  perfect  form,  but  as  soon  as  the 
air  came  in  contact  with  it  it  broke  into  lime,  or  powder.    This  female 
evidently  died  in  childbirth,  the  feet  of  the  foetus  coming  first.    This 
female  we  are  led  to  believe,  from  the  pains  taken  in  burying  her,  mast 
have  been  of  note  amongst  them,  for  I  found  in  disinterring  this  skeleton 
that  the  remains  were  deposited  in  a  wooden  coffin,  and  then  this  one 
was  put  into  one  of  neatly  polished  rock.    A  jug  was  found,  with  the 
mojuth  down  and  the  bottom  upwards,  placed  against  the  skull-bone. 
The  stone  with  a  hole  in  the  center,  which  is  called  a  com-muller,  I 
fomd  about  80  yards  from  the  grand  mound.    This  was  plowed  up  and 
found,  among  a  large  number  of  human  bones  in  a  decayed  conditaoOi 
upon  the  top  of  a  small  mound  in  the  valley.    The  pottery,  of  the  chtf- 
acter  sen^  is  found  in  aYL  tYie  gt^^^  ^\A\sv%i  similar  condition. 
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ANTIQUITIES  A^}  ABOEIGINES  OP  TEXAS. 

Bt  a.  R.  Robssler,  of  Waahingtonf  D.  C. 

Id  my  frequent  walks,  some  yeiirs  since,  along  the  beaches  of  the  bays 
and  inlets  of  the  Galf  of  Mexico,  a  few  miles  sonth  of  the  Guadalupe 
Biver,  I  rarely  failed  to  find  a  number  of  aboriginal  relics — especially 
immediately  after  the  ebb  of  a  high  tide.  I  have  also  found  many  about 
tfie  bases  of  the  sandy  hillocks,  or  ^^  dunes,''  which  have  been  heaped  up 
by  the  winds  in  many  places  along  the  coast.  I  have  occasionally  found 
large  flints;  but  these  were  probably  used  for  harpoons.  Some  of  these 
arrow-heads  are  very  rudely  wrought,  while  others,  particularly  a  very 
small  kind,  are^of  exquisite  finish,  with  a  point  as  sharp  as  a  lancet,  and 
the  cutting  edges  finely  and  beautifully  serrated.  Most  of  the  specimens 
collected  by  me  had  necks,  or  shanks,  by  which  they  were  fitted  into  the 
shaft;  a  few,  however,  were  without  this  appendage^  but  were  either 
grooved  or  beveled  on  both  sides  of  the  base  of  the  tongue.  The  flint 
pebbles,  from  which  these  arrow-heads  were  chipped,  were  probably  ob- 
tained from  30  to  40  miles  inland,  where  they  abound  in  several  localities. 
All  the  Indian  tribes  of  Texas,  when  it  was  first  colonized  by  Americans, 
used  metallic  arrow-heads,  which  they  had  probably  substituted  for  flint 
ones  nearly  a  century  before,  or  not  long  after  the  establishment  of  the 
missions  and  military  posts  of  San  Antonio  and  La  Bahia,  where  they 
doubtless  obtained  copper,  brass,  and  iron,  all  of  which  metals  they  used 
for  pointing  their  missiles.  Fragments  of  earthen  pottery  are  coexten- 
sive with  the  flint  relics.  But  they  bear  evidence  that  our  aborigines 
were  never  much  skilled  in  the  ceramic  art. 

The  Indian  dead  usually  receive  very  shallow  sepulture.  Often  the 
Texas  tribes  do  not  bury  their  dead  at  all,  but  merely  pile  logs  or  stones 
upon  their  bodies,  which  are  soon  extricated  and  the  flesh  devoured  by 
beasts  of  prey.  The  bones  being  thus  left  to  the  action  of  the  elements, 
rapidly  decay.  Hence  the  osseous  remains  of  the  aborigines  are  rarely 
found  fiEur  inland,  but  in  various  places  along  the  coast  the  winds  have 
performed  the  rites  of  sepulture  by  blowing  the  sand  upon  the  dead. 
At  Igleside,  in  1861,  human  bones  were  disinterred  at  two  localities 
more  than  a  hundred  yards  apart,  from  a  depth  of  8  feet ;  and  recently, 
in  October,  1877,  others  were  discovered  in  a  sand  hill,  or  "dune,^'  near 
what  is  locally  known  as  the  "False  Live  Ooikj^ia  Eefugio  County. 
About  a  month  after  the  discovery  I  went  to  the  spot  and  found  th^it  a 
large  quantit^^  of  human  bones,  including  several  skulls,  had  been  ex- 
posed by  the  caving  of  the  "dune;"  but  being  much  decayed,  had 
broken  to  pieces  in  faUing,  and  quickly  dissolved  in  the  Gulf  tide  at  the 
base  of  the  "duhe.'^  I  saw  for  40  feet  along  the  face  of  the  steep  slope, 
from  which  the  sand  had  slidden,  a  number  of  human  bones  and  skulls 
projecting  at  various  angles.    One  skull,  which  was  better  preserved 
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than  the  rest,  was  of  mediam  size  and  remaxkably  round.  The  otbers 
seemed  of  similar  size  and  type.  The  teeth  of  all  were  well  preseired, 
and  did  not  exhibit  any  appearance  of  having  been  jGeuilty  daring  the 
lifetime  of  their  owners.  None  of  the  bones  seemed  to  have  belonged 
to  persons  above  the  average  size,  with  the  exception  of  one  femnr. 
Neither  the  vertebral  nor  pelvic  bones,  the  ribs,  the  omoplates,  nor  the 
bones  of  the  hands  and  feet  were  preserved.  These  human  remains 
were  from  5  to  7^  feet  beneath  the  suiface  of  the  ground,  and  10  or  12 
feet  above  the  level  of  the  bay. 

After  an  interval  of  about  six  weeks,  I  again  visited  the  spot.  About 
2  feet  of  the  hill  had  caved  away  since  my  first  visit;  but  the  bone  dd- 
posit  was  still  unexhausted,  for  I  found  three  more  skulls  and  several 
limb  bones,  all  of  which  broke  into  fragments  in  extracting  them  from 
the  compact  sand. 

I  was  disappointed  in  not  finding  stone  arrow-heads  in  the  caved 
sand.  But  my  search  for  them  was  not  thorough.  There  is  no  reason, 
however,  to  doubt  that  these  are  aboriginal  remains.  Their  imperfect 
state  of  preservation  in  any  kind  of  earth,  very  conservative  of  organic 
substances,  alone  warrants  the  conclusion  that  they  are  ancient,  which 
is  reinforced  by  an  argument  which  I  will  here  state.  These  remains 
are  found  at  the  southern  extremity  of  a  sand  ridge  about  2  mUes  1od|? 
from  north  to  south,  and  varying  in  height  from  20  to  40  or  60  feet^  and 
which  was  evidently  formed  while  the  guK  beat  directly  upon  the  shore 
of  the  mainland.  But  ever  since  the  long,  sandy  islands  extending  par- 
allel with  our  coast  were  heaped  up  by  the  action  of  the  waves  and  cur- 
rents of  the  sea,  the  only  communication  between  the  gulf  and  the  in- 
terior bays,  or  lagoons,  has  been  through  a  few  narrow  channels  called 
"bayous.''  The  consequence  is,  that  the  sandy  materials  of  which  the 
^Hlunes"  are  formed,  instead  of  reaching  the  shore  of  the  mainland  as 
in  former  ages,  are  now  deposited  on  the  gulf  side  of  the  islands  and 
blown  up  by  the  east  and  southeast  winds  into  hillocks  similar  to,  bat 
generally  less  elevated  than,  those  which  were  formerly  heaped  by  the 
same  agency  upon  the  mainland. 

Now,  on  the  assumption  that  these  human  remains,  in  accordance 
with  the  universal  custom  of  North  American  savages,  were  only  in- 
terred to  the  depth  of  2  feet  at  most,  several  feet  of  sand  must  subse- 
quently have  been  blown  over  them  to  account  for  the  depth  at  which 
they  were  found,  and  the  sand  for  this  purpose  must  have  been  trans- 
ported to  the  adjacent  beach  by  the  currents  of  the  gulf,  Hence,  I 
conclude  that  the  remains  were  deposited  in  the  "dune''  before  the  golf 
was  cut  off  from  the  mainland  by  the  formation  of  the  chain  of  island 
barriers  above  mentioned.  The  sand  ridge  containing  the  osseous  relics 
has  been  preserved  from  the  wasting  effects  of  the  winds  by  the  thickets 
of  dwarf  oak  and  sweet  bay  with  which  it  is  overgrown.  Some  of  the 
live  oaks  at  its  eastern  base  are  of  suf&cient  girth  to  indicate  an  age  of 
two  centuries.    Other  oaks  of  the  same  species  a  short  distance  soatlt 
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of  the  "  dunes,''  and  very  near  the  bay,  are  of  much  greater  antiquity. 
All  these  trees  must  have  grown  up  since  the  Gulf  retreated  behind 
Matagorda  Island,  which  at  this  point  is  about  8  miles  distant  from  the 
mainland.  From  all  of  which  it  follows  as  highly  probable  that  the 
human  remains,  which  I  have  described,  were  inhumed  at  a  period 
when  the  broad  waves  of  the  sea  resounded  along  the  shore  of  ttie 
mainland,  and  before  the  sail  of  a  ship  had  gleamed  on  the  Gulf  of 
Mexico. 

Both  history  and  tradition  preserve  the  names  of  several  tribes  of 
Texas  Indians,  which  had  become  extinct  or  had  been  blended  with 
other  tribes  before  the  State  was  first  colonized  by  Anglo-Americans, 
at  which  period,  A.  D.  1821,  the  only  tribes  with  which  the  settlers 
came  in  contact  were  the  Gomanches,  Wacos,  Tawacanies,  lonies,  Keech- 
ies,  Lipans,  Tonkaways,  and  Garancaways.  Of  all  these  tribes  the  last 
named  was  the  most  remarkable.  They  inhabited  the  coast,  and  ranged 
from  Galveston  Island  to  the  Eio  Grande.  The  men  were  of  tall  stature, 
generally  6  feet  high,  and  the  bow  of  every  warrior  was  as  long  as  his  body. 
These  Indians  navigated  the  bays  and  inlets  in  canoes,  and  subsisted, 
to  a  considerable  extent,  on  fish.  They  were  believed  by  many  of  the 
early  settlers  to  be  cannibals ;  but  it  is  probable  that  the  only  cannibal' 
ism  to  which  they  were  addicted  was  that  which  was  occasionally 
practised  by  the  Tonkaways,  if  not  by  all  the  tribes  of  Texas.  This  con- 
sisted in  eating  bits  of  an  enemy's  fiesh  at  their  war  dances  to  inspire 
them  with  courage.  A  dance  and  feast  of  this  kind  I  once  witnessed  at 
a  settlement  on  the  Colorado,  where  the  Tonkaways  were  temporarily 
camped.  A  party  of  its  braves  on  a  war  tramp  slew  a  Comanche,  and 
upon  their  return  to  their  tribe  brought  with  them  a  portion  of  the  dried 
fiesh  of  their  slain  foeman.  This  human  ^^tasajo,"  after  being  boiled, 
was  partaken  of  by  the  warriors  of  the  tribe  with  cries  and  gestures  of 
exultation.  Theii:  thievish  and  murderous  propensities  early  involved 
them  in  war  with  the  settlers  of  Austin  Colony,  by  whom  they  were  re- 
peatedly defeated  with  severe  loss,  in  consequence  of  which,  about  the 
year  1825,  they  fled  west  of  San  Antonio  River,  whither  they  were  pur- 
sued by  Austin  at  the  head  of  a  strong  panrty  of  his  colonists.  When 
he  arrived  at  the  Manahuila  Creek,  G  miles  east  of  Galliad — ^then  called 
La  Bahia — ^he  was  met  by  a  Catholic  priest  of  that  place,  who  bore  a 
proposition  from  the  Garancaways,  that  if  Austin  would  desist  from 
hostilities  they  would  never  in  future  range  east  of  the  San  Antonio. 

Austin  agreed  to  this  proposition  and  countermarched  his  force.  The 
Garancaways,  however,  did  not  long  keep  their  promise.  A  few  years 
afterwards  several  parties  of  them  retunied  to  the  Colorado,  their  favor- 
ite resort,  and  committed  divers  thefts  and  atrocious  murders,  for  which 
they  were  again  severely  scourged  by  the  colonists. 

Efibrts  were  long  made  by  the  Catholic  missionaries  to  christianize- 
these  savages,  and  the  mission  of  Befugio,  30  miles  south  of  Galliad, 
was,  I  believe,  founded  for  that  special  purjioso.    But  the  Garancaways 
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were  proof  against  all  civilizing  influences.  At  length,  about  the  year 
1843,  forty  or  flfry  men,  women,  and  children — ^the  sole  renmant  of  this 
tribe,  which  twenty-one  years  before  numbered  nearly  a  thousand  souls- 
emigrated  to  Mexico,  and  were  x)^rmitted  to  settle  in  the  interior  of 
the  State  of  Tamaulipas.  At  this  time  it  is  not  improbable  that  the 
Garancaways  are  almost,  if  not  quite,  extinct.  I  am  unable  to  ascertain 
whether  any  of  the  other  tribes  mentioned  before  in  this  paper  are  also  verg- 
ing on  extinction,  but  it  is  well  known  that  they  have  all  rapidly  diminished 
in  numbers  since  they  came  in  contact  with  civilization,  and  the  con- 
clusion is  inevitable  that  in  a  score  or  two  of  years  all  the  smaller  tribes 
will  become  as  extinct  as  the  mammoth  and  the  mastodon  that  preceded 
them. 


MOUNDS,  WOEKSHOPS,  AND  STONE-HEAPS  IN  JEFFERSON 

COUNTY,  ALABAMA. 

Bt  William  Gesnsb,  of  Birminghanif  Alabama. 

Three  mounds  are  to  be  seen  in  township  17,  range  1  west,  of  Jeffer- 
son County,  about  4  miles  north  of  Birmingham,  and  west  of  the  South 
and  North  Alabama  Railroad,  in  that  portion  of  Jones  Valley  through 
which  flews  Village  Creek  from  east  to  west.  They  are  on  the  uarfh 
side  of  the  creek  where  it  is  forded,  on  the  Birmingham  and  HuntsviUe 
wagon  road,  and  west  of  the  machinery  and  buildings  of  the  Birmingham 
Water  Works  Company  about  1  mile.  The  largest  of  them  is  nearest 
to,  and  visible  from,  this  road  toward  the  west.  The  one,  which  is  the 
most  southerly  of  the  group,  appears  to  be  about  30  feet  high,  conical, 
and  about  100  feet  in  diameter  at  its  base ;  the  others,  distant  from  it 
and  from  each  other,  about  300  yards,  are  not  in  a  direct  line  with  each 
other.  The  second  one  north  has  not  one-third  the  dimension  of  the 
first,  and  the  third  is  much  smaller  than  the  second.  They  are  situated 
on  the  plain  of  one  of  the  most  fertile  tracts  of  land  in  Jones  VaUey, 
which  has  been  cultivated  for  more  than  fifty  years. 

Five  Mile  Creek,  also  floViug  from  east  to  west,  through  the  hills, 
from  out  of  this  Jones  anticlinal  Valley,  along  the  base  of  low  ridges 
of  Millstone  Grit,  bordering  the  Warrior  Coal  Field  on  the  southeast, 
being  crossed  at  Bjoyles  Gap,  on  the  South  and  North  Alabama  xiail- 
road,  places  these  mounds  between  two  streams,  abounding  in  fish,  and 
tributary  to  the  Black  Warrior  River.  Their  immediate  locality  is 
•unsurpassed  by  any  other  region  of  the  State  for  number,  size,  clear- 
ness, and  coolness  of  the  springs,  issuing  from  ont  both  the  ridges  of 
Silurian  quartzites,  and  beds  of  limestone  outcropping  in  the  valley. 
They  have  been  injured  to  some  extent  by  hunters  and  farming  opera- 
tions, particularly  the  smallest  one,  but  the  largest  one  has  oaks  and 
other  trees  of  largo  dimensions  on  it,  growing  without  thriving.  No 
explorations  having  been  made  of  any  of  them,  their  arrangement  and  . 
'COwpo8ition  remain  unknown. 
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WorJcshops. — In  township  18,  range  7  east,  of  Talladega  Goonty,  on 
the  headwaters  of  Talladega  Greek,  at  the  eastern  end  of  Gedar  Ridge, 
(a  spur  of  the  Bebecca  Potsdam  sandstone  Mountain)  in  the  old  fields 
where  the  Montgomery  Mining  &  Manufacturing  Gompany's,  Sulphur; 
Bluestone,  Gopperas,  and  Alum  Works  were  situated,  wagon  loads  of 
quartz  fragments,  broken  arrow-heads,  and  spear -points,  cover  the 
ground ;  but  on  a  much  larger  scale  appears  to  have  been  the  manu- 
factory of  these  implements  in  township  19,  range  27  east,  of  Lee  Gounty, 
on  the  Golumbus  Georgia  branch  of  the  Western  Bailroad  east  of 
Yongesborough ;  for  in  the  fields,  on  the  southeastern  side  of  a  low 
lidge  called  Storees  Mountain,  many  acres  are  covered  with  the  broken 
quartz,  in  every  variety  of  that  mineral  found  in  this  hill,  from  trans- 
parent rock  crystal  to  jasper  and  chalcedony }  among  wliich  occasional 
good  implements  occur. 

Stone-heaps. — In  township  23,  range  14  east,  of  Ghilton  Gounty,  on 
the  middle  prong  of  Yellowleaf  Greek,  about  3^  miles  northeast  of 
Jemison  Station,  on  the  South  and  North  Alabama  Bailroad,  there  are 
three  stone  heaps.  The  first  one  is  about  100  yards  from  and  on  the 
west  bank,  being  about  20  feet  in  diameter,  and  from  4  to  5  feet  high  at 
the  center,  with  a  post  oak  and  pine  growing  on  it  of  ancient  appear- 
ance, and  each  of  them  about  8  inches  in  stump  measurement.  Two 
others  nearly  west  of  this,  distant  about  700  yards  on  the  eastern  brow 
of  the  ridge,  are  about  100  yards  apart ;  one  of  them  about  10  and  the 
other  20  feet  in  diameter  at  the  base  and  from  4  to  5  feet  high  at  the 
center,  which,  though  in  the  primitive  forest,  have  no  trees  growing  on 
them.  Another,  1  mile  east  of  these,  on  a  more  westerly  ridge,  in  the 
same  range  and  township,  is  about  50  feet  in  diameter  at  the  base  and 
over  5  feet  high  at  the  center.  In  township  21,  range  3  west,  on  the 
quartzite  ridge  east  of  Siluria  (about  1  mile),  on  the  South  and  North 
Alabama  Bailroad,  occurs  a  smaller  stone  heap  than  any  of  those  be- 
fore mentioned,  supposed  to  be  the  grave  of  an  Indian  warrior. 


ABORIGINAL  SOAPSTONE  QUARRY  AND  SHELL-HEAPS  IN 

ALABAMA. 

Bt  Charles  Mohr,  of  Mobile,  Alabama. 

In  the  course  of  a  mineralogical  trip  through  the  region  of  metamor- 
phic  rocks  in  this  state,  stopping  at  Dudleyville,  Tallapoosa  Gounty,  I 
heard  much  of  an  ancient  soapstone  quarry,  worked  by  a  race  of  which, 
according  to  the  statements  of  the  first  settlers  amongst  the  Greeks  and 
Muscogees,  no  tradition  existed  among  these  tribes.  I  wa«  urgently 
pressed,  but  could  not  go,  to  visit  the  quarry  myself,  so  it  is  due  to  Dr. 
Johnston,  of  Dudleyville,  that  I  am  enabled  to  make  this  contribution. 
The  geutleman  writes:  "I  picked  up  the  large  fragments  near  excava- 
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tions  in  the  rock  &om  the  very  place  where  the  ancient  stonecatter  left 
his  mde  and  unfinished  work.''  AUosion  to  these  so-called  soapstone  ex- 
cavations and  pottery  is  made  in  the  second  biennial  report  on  the  Geol- 
ogy of  Alabama^  by  Professor  Tourney,  1858,  and  also  in  the  first  report 
of  the  Progress  of  Geological  Survey  of  Alabama,  by  Dr.  E.  Smith,  1874, 
pages,  86,  94,  and  118.  The  rock  from  which  this  specimen  has  been 
quarried  is  rather  a  fibrous  serpentine,  intermixed  partly  with  an  asbes- 
toid  actinite  than  a  soapstone.  A  stone  chisel  has,  according  to  the 
statement  of  Dr.  Johnston,  been  found  in  the  soapstone  quarries,  and 
was  undoubtedly  an  instrument  used  in  cutting  and  dressing  the  vessels, 
and  is  of  a  poi*ph^Titic  or  dioritic  rock  foreign  to  the  geological  forma- 
tion in  that  section. 

I  found  a  peculiar  tablet  of  indurated  ferruginous  clay,  the  strai^t 
lines  along  the  margin  of  which  would  lead  one  to  think  that  it  was 
used  for  a  tally,  worn  around  the  neck  suspended  by  a  string.  It  was 
found  in  an  old  field  on  the  western  shore  of  Mobile  Bay,  near  Magnolia 
race  course.  In  this  county  two  kinds  of  shell-banks  or  shell-mounds 
are  met  mth. 

The  first  are  situated  in  the  low  marshes  of  the  delta  of  Mobile  Biver, 
first  recognized  as  artificial  accumulations  of  shells,  and  described  as 
the  gnathodon  beds  by  Professor  Toumey  in  his  second  biennial  report 
on  Geology  of  Alabama,  1858.  He  mentions  the  same  at  the  time  of 
his  visit  extending  over  several  acres  of  ground,  and  some  with  an  ele- 
vation of  from  10  to  20  feet,  presenting  the  shape  of  truncated  cones, 
covered  with  a  growth  of  native  forest  trees.  These  beds  are  almost 
entirely  made  of  the  shells  of  Onaihodon  cuneatuSj  but  in  some  quanti- 
ties of  stone  of  Cyrena  caroUnensis  and  the  Neritina  reclivaia  have  served 
in  a  less  degree  to  swell  those  accumulations ;  together  with  these, 
charcoal,  ashes,  and  the  bones  of  birds  and  animals  are  found.  Belies 
of  the  handicraft  of  the  builders  of  these  shell-mounds  are  almost 
unknown.  Professor  Toumey  speaks  of  an  instrument  cut  from  the  shell 
of  the  Pyrula  ficus  which  he  found  10  feet  below  the  surface,  and  of 
scarce  fragments  of  pottery.  These  beds  are,  at  this  day,  almost  all 
levelled  to  the  ground,  and  are  rapidly  disappearing,  many  having  been 
appropriated  as  excellent  sites  for  market  gardens,  and  vast  quantities 
of  shells  have  been,  and  are  still,  removed  for  the  construction  of  our 
shell-roads.  The  time  is  rapidly  approaching  when  scarce  any  vestige 
will  be  left  of  them,  and  it  is  therefore  most  to  be  wished  that  the  little 
of  what  yet  remains  should  be  closely  investigated,  and  a  minute  account 
be  put  upon  permanent  record. 

The  other  shell-banks  are  situated  on  the  eastern  and  western  shores 
of  Mobile  Bay,  and  along  the  coast  of  the  Mississippi  sound  to  the  moutti 
of  the  Pascagoula.  They  are  all  above  tide-water  on  dry  land,  contigu- 
ous to  the  extensive  oyster  beds  in  these  waters,  and  composed  exclu- 
sively of  the  oyster.  The  most  interesting  and  the  most  extensive  of 
these  accumulations  made  by  the  ancient  Ostreaphagi  is  found  on  the 
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iioi*th  side  of  the  Bayoa  Cock  d'Indes  near  its  mouth,  a  few  miles  dis- 
tant from  Bayou  La  Batterie,  in  the  extreme  southern  part  of  this 
oounty.  But  comparativeiy  a  small  part  of  the  large  mound  is  left,  and 
what  remains  serves  as  a  beautiful  site  for  a  farm  house,  shaded  by  mag- 
nificent live  oaks  of  the  growth  perhaps  of  scores  of  decades,  offering 
under  their  shade,  from  an  elevation  of  from  25  to  35  feet,  a  fine  view 
of  the  surrounding  country,  and  the  island-studded  waters  of  the  Gulf. 
A  quarter  of  a  century  ago  these  banks  furnished  this  city  for  years 
with  lime  for  building,  and  are  still  much  used  for  the  construction  of 
roadbeds;  having,  however,  passed  of  late  years  Into  the  hands  of  farm- 
ers, the  application  of  lime  for  agricultural  purposes  tends  now,  more 
than  anything  else,  to  their  demolition  and  rapid  disappearance.  Con- 
siderable quantities  of  remains  of  the  industries  of  these  shell-bank 
builders  have  been  found,  mostly  in  the  shape  of  ornamental  pottery,  as 
testified  by  a  collection  of  these  relics  in  the  hands  of  Major  Walthall. 
They  consist  of  a  pipe,  bowls,  handles  of  pots,  mouthpieces  of  jars,  rep- 
resenting heads  of  bu*ds  and  animals,  and  human  heads  with  a  most 
characteristic  and  impressive  cast  of  features,  reminding  me  strongly  of 
the  faces  of  Mexican  idols.  Some  of  these  are  almost  indentical  with 
those  mentioned  by  Mr.  Putman,  in  his  report  on  the  Peabody  Museum 
of  ArchsBology  and  Ethnology,  published  in  the  June  number  of  the 
American  Naturalist,  and  figured  under  Kos.  7775-76,  specimens  repre- 
senting female  heads  bearing  the  very  same  features  and  the  same  style 
of  head-dress  as  JSo.  7778.  They  are  all  made  of  soft  clay  found  on  the 
bay  shore,  mixed  with  very  small  particles  of  burnt  shell.  What  inter- 
ested me  mostly  in  looking  over  these  remains  is  the  occurrence  of  the 
same  double  concave,  rounded,  and  polished  disks,  agreeing  ex.actly 
with  those  of  Ko.  7838  in  the  same  paper. 

I  learn  that  near  Mount  Vernon  Arsenal,  30  miles  distant  from  this 
city,  and  about  3^  miles  from  the  Alabama  Biver,  are  ancient  burial 
grounds,  and  that  the  exploration  of  the  same  has,  from  time  to  time, 
been  attempted  by  different  persons,  I  do  not  know  with  what  result. 


SILVER   CROSSES   FROM   AN  INDIAN   GRAVEMOUND   AT 
COOSAWATTEE  OLD  TOWN,  MURRAY  COUNTY,  GEORGIA. 

By  Charles  C.  Jones,  Jr.,  LL.D.,  Augusta,  Ga. 

The  two  silver  crosses,  correct  representations*  of  which  are  herewith 
presented,  were  taken,  in  November,  1832,  from  a  grave-mound  at  Coosa- 
wattee  Old  Town,  in  Murray  County,  Georgia.  Indian  relics  were 
found  associated  with  them.  We  incline  to  the  opinion  that  they  may 
properly  be  referred  to  the  expedition  of  Hernando  de  Soto. 

If  we  interpret  aright  the  wanderings  of  the  Adelantado  ovey  the 

**  These  drawings  are  half-size,  and  delineate  both  faces  of  each  cross. 
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territory  embraced  within  the  geographical  limits  of  the  modem  Stat« 
of  Georgia,  his  command  halted  for  a  while  at  the  precise  spot  where 
those  objects  were  obtained;  and  thence,  moriug  dowu  the  valley  of 
the  Oostaoanla,  reached  Chiaha,  the  site  of  the  present  town  of  Borne, 
where  De  Soto  tarried  during  the  month  of  Jane,  1540,  to  recmit  his 
men  and  animals. 


Fia.  A 1. 

Id  the  Spanish  narrative  we  are  informed  that  before  entering  the 
Tillage  of  Ganasagna  the  strangers  were  met  by  twenty  natives,  each 
hearing,  a  basket  of  mnlberrie^. 

Xow,  this  name  Canasagua  lives  to-day,  and  is  borne  by  the  Cottntu- 
agua  River,  which,  uniting  with  the  Goosawattee,  forms  the  Oostaoanla. 
Ooosawattee  Old  Town  is  located  not  far  above  the  confluence  of  these 
streams.  Within  the  historic  period  it  oontinned  to  be  a  favorite  abode 
of  the  Cherokee  ludiana. 

Id  the  neighboring  county  of  Habersham,  metallic  objects  of  Boio- 
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pean  mannfectore  have  been  onearthed  under  anoh  cironmstancea  that 
we  feel  jnstifled  in  attribnting  them  to-the  companions  either  of  De 
Soto  or  of  Zx>nis  de  Velasco. 

It  ia  a  well-established  fact  that  twelve  priests,  eight  clergymen  of 
inferior  rank,  and  fonr  monta  accompanied  the  Adelantado's  army. 
We  are  aasnred  that  the  converaion  of  the  nativea  was  one  of  the  avowed 


Fia.AS. 


pnrpoBea  of  the  expedition.  These  clerical  gentlemen  were  sappUed 
witli  emciflxea,  crosses,  and  rosariea,  which  they  ranployed  about,  and 
di8tribut«d  daring  the  coarse  of,  their  teligious  labors.  That  some  ef- 
fort was  made  to  indoctrinate  the  aborigines  in  the  mysteries  of  Christi- 
anity, and  to  lead  them  to  look  upon  the  cioas  as  a  symbol  of  peace,  we 
jire  distinctly  advised.  Witness  the  erootion  of  large  wooden  crosses, 
and  the  teachings  of  the  priesta  at  Achese,  at  Casqul,  in  the  province 
of  loasqni,  and  elsewhere. 
It  appears  by  no  means  improbable  tbat  these  crosses  were  presented 
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'by  the  Spanish  clergymen  of  the  expedition  to  prominent  IiidianB- 
reclioued  as  converta  at  the  time-and  that  their  fieUowB,  in  obedience 
to  a  cnstoin  long  establiflhed  and  maintained  even  to  the  present  moment, 
npon  the  death  of  the  fortanateownerajbnried  them  inthegraTO-monnds 

erected  for  their  eepnltoze. 


We  regret  that  we  have  no  snitable  references  at  huid  which  wonld 
enable  as  to  determine,  at  least  approximatiTely,  the  date  of  the  mann- 
foctare  of  these  crosses.  The  silver  of  which  they  are  made  is  see^i- 
ingly  qnite  pure,  and  each  cross  is  abont  the  thirtieth  of  an  inch  in 
thickness. 

Some  intmsive  engraving  appears  on  the  face  of  one  of  these  obieClB- 
Behold  the  delineation  of  the  head  and  neck  of  a  horse  !  Even  the  nuMt 
saperdcial  examination  will  convince  any  one  that  this  figore  was  not 
made  with  the  graver's  tool  which  wronght  the  other  ornamentations,  bat 
that  it  was  more  nidely  done,  and,  in  all  likelihood,  with  the  shaip 
point  of  a  fiiut  fiake. 

Why  an  ov)l  should  have  been  fignred  on  the  other  face  of  this  onw^ 
I  know  not.    Were  this  a  Boman  relic  oar  wonder  would  not  be  exdted. 
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We  are  at  a  loss  to  snggest  a  satisfiEfcctory  interpretati(fti  of  the  in- 
scriptiou  appearing  in  the  center  of  one  of  the  fEices  of  the  cross  which 
still  retains  its  ring  for  suspension.  Oan  it  be  a  mde  tracing  by  the  donor^ 
on  the  spur  of  the  moment,  of  the  name  of  the  Indian  to  whom  the 
cross  was  presented  t  This  inscription  has  an  illiterate^  unskillftd,  and 
hasty  look  about  it.  It  is  not  a  of  a  kind  with  the  rest  of  the  engrav- 
ing, and  was  certainly  added  after  the  completion  of  the  object.    Writ- 


FiG.  B  2. 

ten  from  left  to  right,  it  runs  as  follows :  lYNKioiDtr.  Bead  fh>m  right 
to  left,  we  have  xjDioiknyi.  In  either  case,  by  a  slight  exercise  of  the 
imagination,  we  have  a  name  with  a  traditional  aboriginal  ring  about  it. 
Manifestly  these  letters  were  not  within  the  double  circle  when  the 
cross  passed  fh>m  the  shop  of  the  silversmith,  and  we  are  persuaded 
that  both  a  clumsy  tool  and  an  unskilled  hand  were  employed  in  their 
8ux>erscription. 

As  we  well  know,  the  Florida  tribes  were  wholly  unacquainted  with 
the  horse  prior  to  the  advent  of  the  European.  To  them,  therefore,  on 
its  first  appearance,  this  quadruped  must  have  proved  an  object  of 
special  interest  and  wonder.    These  silver  ornaments,  too,  were  doubt- 
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less  held  in  high  esteem,  because,  iu  beauty  of  material,  symmetry  of 
form,  and  excellency  of  manufacture,  they  far  excelled  all  the  products 
of  aboriginal  fabrication. 

May  we  not  suggest  that  the  native,  into  whose  ownership  one  of 
these  crosses  passed,  endeavored  with  a  flint  flake  to  perpetuate  his 
recollection  of  this  animal  which,  in  his  esteem,  was  not  less  remark- 
able than  the  pale-faced  stranger  or  his  shining  gift?  We  cannot  re- 
sist the  impression  that  this  equinal  delineation  was  the  work  of  an 
Indian. 


THE  GEEAT  MOUND  ON  THE  ETOWAH   EIVEE,  GEOEGIA. 

By  Charles  Whittlesey,  ofdevelani,  Ohio. 

Not  having  seen  a  detailed  description  of  this  mound,  I  madfe  a  visit 
to  it  in  behalf  of  the  Western  Eeserve  Historical  Society  in  May,  1871. 
It  stands  upon  the  north  bank  of  the  Etowah,  about  2  miles  below  where 
it  is  crossed  by  the  Chattanooga  and  Atlanta  Eailway,  near  Cartersville. 
Its  form,  size,  and  elevation  are  singular  and  imposing.  It  occupies 
the  easterly  point  or  angle  of  a  large  and  luxuriant  river  bottom,  a  part 
of  which  is  subject  to  inundations.  The  soil  is  a  deep,  rich,  black  loam, 
covering  several  hundred  acres,  which  has  been  cultivated  in  com  and 
cotton  since  the  Cherokees  left  it  about  forty  years  since. 

I  was  compelled,  by  bad  weather,  to  make  the  survey  in  haste.  The 
bearings  were  taken  with  a  prismatic  compass,  the  distances  measured 


Fig.  1. 


by  pacing,  and  the  elevations  obtained  with  a  pocket  level.    They  are 

therefore  subject  to  the  corrections  of  future  surveyors.    Its  base  covers 

a  space  of  about  3  acres,  and  stands  at  a  level  of  23  feet  above  low  water 

in  the  river.    In  great  ftooda  tti^b  ^aXct  ^.^y^Toaches  near  the  mound  on 
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the  west,  but  haa  act  been  known  to  reach  it.  The  body  of  the  mound 
has  an  irregular  figure,  aa  showu  in  the  plan.  It  is  longest  on  the 
meridiaD,  its  diameter  io  that  direction  being  about  270  feet.  On  the  top 
is  a  nearly  level  area  of  about  an  acre,  the  average  height  of  which  is  CO 
feet  above  the  base.  A  broad  ramp  or  graded  way  (1)  winds  upward 
&om  the  plain,  aronnd  the  south  face  of  the  monnd,  to  the  area  on  the 
top. 

Like  some  of  the  pyramids  of  Egypt,  it  has  two  smaller  ones  as  tenders: 
one  on  the  south,  C;  another  to  the  southeast,  B;  each  abont  100  feet 
distant,  their  bases  nearly  square,  and  of  nearly  eqnal  dimensions.  If 
they  were  not  in  the  shadow  of  the  great  monnd  they  would  attract 
attention  for  their  size  and  regularity.  The  ground  at  £  is  3  feet  higher 
than  at  C,  All  of  them  are  troncated.  The  mound  O  is  not  a  perfectly 
regular  figure,  but  approaches  a  square,  with  one  side  broken  into  three 
lines.  Its  height  above  base  is  18  feet.  The  bearing  of  its  vestem  side 
is  north  10°  west,  and  the  length  on  the  ground  47  paces,  having  been 
aomewhat  spread  out  by  plowing  around  the  foot.    On  the  east  is  a 


nunp,  with  a  slojie  of  one  to  two  degrees  which  allows  of  ready  ascent 
by  persons  on  foot 
liie  slopes  of  all  the  mounds  are  very  steep  aa4  t^oite  -^TfefcV,  \x». 
8,  Mj«.  ]oa iO 
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some  places  still  standing  at  an  angle  of  45^.  J^  is  a  regular  tmncated 
pyramid,  with  a  square  base  about  106  feet  on  a  side,  two  of  the  faces 
bearing  5^  west  of  the  meridian.  Its  elevation  is  22  feet.  There  is  no 
ramp,  or  place  of  ascent  which  is  less  steep  than  the  general  slop^. 

Towards  the  southeast  corner  of  the  surface  of  J?  is  a  sunken  place 
as  though  a  vault  had  fallen  in. 

The  proprietor  has  managed  to  cultivate  the  summits  of  all  the  mounds, 
regarding  the  group  in  the  light  of  a  continual  injury  by  the  loss  of 
several  acres  of  ground.  Most  of  the  material  of  the  mounds  is  the  rich 
black  mold  of  the  bottom  land,  with  occasional  lumps  of  red  day.  The 
soil  on  their  sides  and  summits  produces  corn,  cotton,  grass,  vines,  and 
bushes  in  full  luxuriance.  The  perimeter  of  the  base  of  the  great  mound 
is  534  paces.  As  the  ground  had  been  recently  plowed  and  was  soaked 
with  a  deluge  of  rain,  a  pace  will  represent  little  more  than  2  feet  I 
giye  the  circumference  provisionally  at  370  yards.  The  area  on  the  top 
is  like  the  base,  oblong  north  and  south,  but  its  figure  is  more  regular. 
Its  perimeter  is  231  paces. 

From  the  center  of  the  pyramid  0  a  line  on  the  magnetic  meridian 
passes  a  few  feet  to  the  west  of  the  center  of  the  platform  on  the  summit 
of  A.  Its  pides  are  nowhere  washed  or  gullied  by  rains.  Prior  to  the 
clearing  of  the  land,  large  trees  flourished  on  the  top  and  on  the  slopes. 
I  estimate  its  mass  to  contain  117,000  cubic  yards,  which  is  about  fbor- 
fifths  of  the  Prussian  earth  monument  on  the  field  of  Waterloo. 

At  the  base  the  ramp  is  50  feet  broad,  growing  narrower  as  you  as- 
cend. It  curves  to  the  right,  and  reaches  the  area  on  the  top  near  its 
southwest  comer.  Twenty-five  years  since,  before  it  was  injured  by 
cultivation,  visitors  could  easily  ride  to  the  summit  on  horseback  along 
the  ramp.  From  this  spot  the  view  of  the  rich  valley  of  the  Etowah, 
towards  the  west,  and  of  the  picturesque  hills  which  border  it  on  either 
side,  is  one  of  surpassing  beauty. 

About  300  yards  to  the  north  rises  the  second  terrace  of  the  vaUey, 
composed  of  red  clay  and  gravel.  Near  the  foot  of  it  are  the  remains  of 
a  ditch,  inclosing  this  group  of  mounds  in  an  arc  of  a  circle,  at  a  dis- 
tance of  about  200  yards.  The  western  end  rests  on  the  river  below 
the  mounds,  into  which  the  high  waters  ba<;k  up  a  considerable  distance. 

It  has  been  principally  filled  up  by  cultivation.  The  owner  of  the 
premises  says  there  was  originally  an  embankment  along  the  edge  of 
the  ditch  on  the  side  of  the  pyramids,  but  other  old  settlers  say  tbere 
was  none.  If  the  last  statement  is  correct,  a  part  of  the  earth  compos- 
ing the  mounds  can  be  accounted  for  by  the  ditch. 

Its  length  is  about  one-fourth  of  a  mile,  and  it  does  not  extend  to  the 
river  above  the  mounds.  Near  the  upper  end  are  two  oblong  irregular 
pits,  12  to  15  feet  deep,  from  which  a  part  of  the  earth  of  the  mouDds 
may  have  been  taken.  The  diameter  of  the  pits  varies  from  150  to  200 
feet,  and  the  breadth  from  60  to  70.  The  ditch  is  reputed  to  have  been 
30  feet  wide  and  10  feet  deep.    Two  hundred  yards  to  the  northeaat  of 


HIACELLANEOUS'  PAPEB8  BELATINQ  TO  ANTHBOPOLOGY.    627 

A  are  tbe  remaics  of  four  lew  monnds  within  the  ditcb,  near  the  large 
pits.  Five  hundred  y&rds  to  the  northwest,  on  the  edge  of  the  second 
terrace,  is  a  mound  -which  is  yet  8  feet  high,  although  it  has  been  indus- 
triously plowed  over  more  than  thirty  yeara.  On  the  opposite  aide  of 
tbe  river,  one-fuurtb  of  a  mile  below,  and  on  the  same  side  2  miles 
below,  are  said  to  be  small  mounds. 


On  the  summit  of  a  rocky  hill,  2^  miles  northwest,  which  overlooks 
the  valley  of  the  Etowah  towards  Itome,  and  also  tbe  bill  coimtiy  on 
the  south,  is  an  iuclosure  of  loose  unhewn  stones,  known  as  tbe  "Indian 
Fort"  It  has  now  the  appearance  of  a  heavy  stone  fence  which  has 
&]len  down.  There  are  sU  openings  or  entrances,  B  B  B,  having  a 
breadth  of  10  to  CO  feet,  situated  at  irregular  distances.     It  U  a.'o.vnv.-^x.- 
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lar  oral  figure  inclosing  tbe  rocky  summit  of  the  hill,  the  largest  diam- 
eter of  which  is  220  paces  aud  the  shorter  200^  The  elevation  of  the 
kiioh,  at  the  center,  is  50  feet  above  the  terrace  or  beach,  on  which 
the  lioes  of  loose  stoues  are  lyitig.  This  interior  space  is  piincipallj 
cleared  of  loose  stoue,  and  shows  bare  ledgea  of  lime  rock,  in  horisootal 
layers. 

The  hill  is  covered  with  an  open  growth  of  oats.  There  is  nothing 
In  this  structure  suggestive  of  a  fort,  except  its  elevated  position,  which, 
however,  is  by  no  means  inaccessible.  The  openings  are  too  wide  and 
too  numerous  to  warraut  the  idea  of  a  defeusivo  work.  It  is  more  piob- 
able  that  it  was  the  scene  of  imposing  public  processions  and  displays, 
and  was  approached  by  crowds  of  persons  tmm  all  sides  throagh  the 
openiDgs.  The  rude  wall  or  line  of  stones  would  be  the  necessary  re- 
aqft  of  clearing  the  ground  of  the  blocks  of  limestone  onoe  scattered 
profosely  over  the  surface. 

Kear  where  the  railway  ftx>m  Gartersville  to  Cedarvilte  crossee  Peti^ 
Creek,  at  the  base  of  the  limestone  bluff,  abont  half  a  mile  east  of  tbe 
"fort,"  is  an  artificial  pile  of  small  stooes,  which  was  once  aboQt  18  feet 
in  height.  It  is  now  very  much  injured  by  persons  iu  search  of  treasure 
and  of  relics,  who  have  formed  a  crater  at  the  center  nearly  down  to  tbe 
ground,  throwing  tbe  stones  over  the  sides.  It  mast  have  been  a  regu- 
lar cone,  with  smaller  heaps  attached  aroand  its  base,  which  was  irregu- 
lar, and  about  160  feet  in  circumference.  This  mound  of  stones  does 
not  differ  from  those  raised  by  the  red  men  over  the  remains  of  their 
dead  chiefs  except  in  size. 

Afew  days  before  I  \ras  at  the  great  mound,  a  mde  stone  effigy  of  a 
female  was  plowed  ont  near  its  base  on  the  north  side.  It  ia  qoite  gro- 
tesque, resembling  the  uncouth  carvings  in  wood  of  the  Indians  of 
tbe  north.  Its  height  is  14  inches,  its  weight  36  pounds,  and  the  mate- 
rial fs  the  limestone  of  the  region. 
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I  have  a  photograph  of  it,  viewed  on  three  sides.  On  the  hips  and 
back  are  colored  zigzag  lines  of  white  and  brown,  intended  for  orna- 
ment. 8ome  years  since  a  male,  prob- 
ably the  mate  to  it,  was  plowed  out  near 
the  same  place ;  also  an  earthen  vase  and 
other  pottery,  with  flint  disks.  The  first- 
fonnd  image  was  lost  or  destroyed,  and 
the  other  soon  will  be.  In  style  and  ar- 
tistic execution  they  appear  to  be  the 
work  of  the  present  red  man. 

Mr.  Tumlio,  the  ofrner  of  the  premises, 
and  Mr.  Sage,  of  Cartersville,  who  knew 
the  country  while  the  Cherokeea  were  in 
possession  of  it,  state  that  the  summit  of 
the  great  pyramid  was  a  fortified  village,  ' 
surronnded  by  pickets  of  wood  and  a  I 
slight  embankment.    This  parapet  is  still  i 
viuible,  but  is,  at  least  iu  part,  owing  to  p,o.  e. 

jhrrows  turned  outward  in  plowing,  and,  until  recently,  the  stamps  of 
the  pickets  were  struck  by  the  plow.  Near  the  southeast  comer  of  the 
area,  on  the  top,  is  a  low  mound.  It  is  a  third  of  a  mile,  at  the  nearest 
point,  to  where  there  is  land  of  a  height  equal  to  the  mound,  and  there- 
fore it  was  a  place  easily  defended.  Although  the  Cherokees  made 'use 
of  it  as  a  fort  against  the  Greeks,  they  always  denied  having  any  knowl- 
edge of  the  race  or  the  persons  by  whom  the  mound  was  erected.  The 
gentlemen  above  named  questioned  them  repeatedly  on  this  point,  and 
always  received  the  same  answer.  If  it  had  been  designed  as  a  place  of 
defense  originally,  a  much  less  broad  and  gentle  road  to  the  sammft 
would  have  t>een  made. 

I  waa  attracted  to  this  mound  and  its  surroundings  as  a  type  of  the 
flat-top  pyTamids,  so  common  on  the  waters  of  the  Onlf  of  Mexico,  which 
have  been  by  some  archEeologlsts  attributed  to  the  present  race  of  red 
men.  In  Florida  and  in  Alabama,  the  early  English  and  Spanish  trav- 
elers found  Indian  caciques  with  their  wigwams  on  the  top  of  such 
mounds,  around  which  were  the  villages  of  their  tribe.  Instances  are 
given  where  Indian  towns  occupied  spaces  surrounded  by  ancient  em- 
tonkments  of  earth,  both  with  and  without  mounds. 

.  Mr.  S.  F.  Haven,  long  distinguished  in  archieology  as  the  secretary 
of  the  American  Antiquarian  Society  at  Worcester,  Mass.,  in  his  article 
in  the  Smithsonian  Contributions  for  1855,  vol.  viii,  has  referred  to  tm 
instance  of  an  intrenched  fort  made  by  the  Arickareo8,.in  a  bend  of 
the  Missouri  Elver,  above  Council  Bluffs.  The  description  of  this  fort 
by  Lewis  and  Clark  does  not  give  it  the  character  of  an  earthwork  with 
ditches  for  defense.  It  was  a  temporary  breastwork  of  logs  and  earth 
and  stone,  hastily  thrown  up,  such  aa  are  common  in  Indian  warfare, 
and  in  all  warfore. 
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The  Indian  forts  which  were  attacked  by  Gbamplain  in  northeastern 
New  York  in  1609  were  constructed  of  pickets  set  in  a  low  bank,  strength- 
ened hy  interlacing  branches  and  poles,  secured  by  bark  and  withes. 
During  the  French  wars  with  the  Iroquois,  on  the  waters  of  Lake  Ontario, 
they  met  with  nothing  more  advanced  than  these  light  stockades.  The 
pickets  were  set  in  the  earth,  and  the  bank  raised  against  them  from 
both  sides,  to  give  them  a  more  firm  support.  In  no  case  was  the  bank 
or  ditch  relied  upon  as  a  protection  or  as  an  obstacle  to  those  without 
They  were  of  a  profile  too  slight  for  this  purpose. 

The  northwestern  Indians  have  been  questioned  in  numerons  instau- 
ces  as  to  the  authors  of  the  earthworks  of  the  West.  They  universally 
deny  having  auy  knowledge  or  tradition  of  the  persons  who  built  them; 
a  tradition  which  could  not  have  been  lost,  or  the  art  of  making  them. 
The  relics  which  are  found  in  the  mounds,  in  connection  with  the  first 
or  oldest  burials,  although  there  are  resemblances,  differ  from  the  relics 
of  the  red  men  in  many  particulars.  If  stone  axes  or  mauls  of  the  Indian 
type  have  been  found  in  the  mounds,  they  are  rare.  The  lastnamed 
race  were  not  miners  of  copper  or  copper- workers.  In  the  implements 
of  the  two  races  there  are  resemblances,  especially  in  those  which  are 
made  of  flint,  but  no  greater  than  in  those  of  the  ancient  races  in  Europe, 
where  no  connection  is  claimed. 

It  cannot,  however,  be  denied  that  continued  investigations  bring  to 
light  a  strong  similarity  between  the  works  of  the  ancient  tribes  of  the 
South  and  the  mound-builders.  If  the  dividing  line  shall  be  broken 
down  as  to  them,  there  is  a  wide  difference  between  the  northern  tribes 
and  the  mound-builders. 

Col.  C.  C.  Jones,  of  Atlanta,  Ga.,  in  his  valuable  work  on  the  Southern 
Indians  (1874),  has  given  historical  proof  to  show  that  the  Spaniards 
were  witnesses  to  the  erection  of  such  mounds. 

Most  of  the  above  descriptive  matter  is  an  abstract  of  my  remarks  at 
the  Chicago  meeting  of  the  American  Association,  in  August,  1871, 
before  the  appearance  of  the  book  of  Colonel  Jones.    The  drawings 
used  at  the  meeting  have  been  reduced  by  photograph  for  this  i>aper. 
I  take  pleasure  in  referring  to  his  work  (pages  137  to  143)  for  details 
not  in  my  description,  especially  the  artificial  ponds  D  2),  and  the  mound 
E  inclosed  by  the  moat.    The  cavities  E  H  JE  of  mj  sketch  are  the 
ponds  P  of  Colonel  Jones,  but  at  the  time  of  my  visit  were  without  water. 
There  is  but  one  ascent  to  the  platform  Jl,  which  is  represented  at  1,  e  j, 
and  is  in  very  good  condition.    Fort  Hill  no  doubt  had  a  relation  to  this 
group  of  mounds  answering  to  the  high  places  of*  worship  which  are 
common  in  Palestine. 
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FEW  RIVER  MOUNDS,  BERRIEN  COUNTY,  GEORGIA. . 

By  William  J.  Taylor,  of  Nashvillej  Ga, 

» 
The  mouuds  described  in  this  paper,  two  in  number,  are  situated  on 

a  dry  sandy  level  of  pine  and  oak  land  near  the  edge  of  a  hammock 

which  skirts  the  creek  in  the  ninth  district  of  Berrien  County,  Georgia. 

They  are  about  300  yards  from  the  creek  and  100  yards  from  a  branch 

emptying  into  the  creek.    This  site  is  on  lot  numbered  275,  and  6 

miles  southwest  from  the  town  of  Nashville. 

The  mounds  had  been  partially  explored  previously  to  our  examina- 
tion, but  the  following  is  an  account  of  our  results : 

Mound  No.  1  was  30  feet  wide  and  4  feet  high,  and  perfectly  cir- 
cular  at  the  base.  The. earth  composing  it  was  obtained  from  a  saucer- 
shaped  excavation,  now  8  feet  across  and  1  foot  deep.  At  the  bottom 
of  this  depression  were  found  charred  wood,  ashes,  and  pieces  of  burnt 
pine  wood,  which  appeared  to  have  been  placed  there  when  the  inter* 
ment  was  made. 

Mound  No.  2  resembled  No.  1  in  every  respect*  The  growth  on  both 
mounds  were  wire-grass,  sedge,  bushes  of  the  red  oak  and  post  oak. 
The  early  settlers  and  the  Indians  whom  they  encountered  were  alike 
ignorant  of  the  origin  of  these  relics  of  the  past. 


ANCIENT  CANALS  IN  FLORIDA. 

By  Charles  J.  Kskworthy,  of  Jacksonville,  Fla, 

In  November  and  December,  1877, 1  indulged  in  a  sail-boat  cruise 
fh)m  Key  West  to  Cedar  Keys,  and  en  route  found  and  superficially  ex- 
amined an  ancient  canal  in  township  50  south,  range  25  east  The 
accompanying  drawing  gives  a  sketch  of  the  locality. 

The  canal  is  at  present  12  feet  wide  at  the  bottom,  and  about  40  at 
the  top.  The  embankment  on  each  side  is  about  4  feet  higher  tlian  the 
original  surface.  Engineering  skill  was  manifested  in  laying  out  the 
canal,  for  its  first  600  feet  are  at  right  angles  with  the  coast  line,  after 
which  it  trends  to  the  eastward.  Those  canals  were  not  erected  by  our 
indolent  Indians,  and  in  my  opinion  they  were  made  by  another  race. 
Three  years  ago  I  made  a  boat  trip  from  Cedar  Keys  to  Charlotte  Har- 
bor, on  Lake  Okeechobee.  On  my  return  I  superficially  examined  a 
canal  at  Pine  Island,  Charlotte  Harbor. 

Some  of  the  largest  mounds  in  the  State  have  been  constructed  near 
the  southwest  end  of  the  canal.    In  my  opinion  the  mounds  have  been 
made  since  the  canal  was  excavated.    I  was  anxious  to  make  an  exami 
nation  to  deteimine  the  date  of  the  mound-building  as  regards  the  canal, 
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but  my  companions  would  not  stop.  I  was  assured,  by  a  gentleman 
wbo  had  resided  on  the  island  for  24  years,  that  the  canal  extended 
across  the  island  a  distance  of  3  miles,  and  that  it  could  be  traced  in- 
land (from  the  shore  of  the  mainland)  a  distance  of  14  miles.  A  canal 
similar  in  character  exists  between  the  falls  at  the  head  of  the  Caloosa- 
hatchee  and  Lake  Okeechobee.  An  old  coaster  informed  me  that  he 
had  discerned  an  ancient  canal  on  one  of  the  Thousand  Islands  south 
of  Cape  Eomano.  Those  excavations  are  evidently  very  old  and  not  the 
work  of  Indians.  They  were  not  constructed  for  defensive  purposes, 
but  evidently  for  canals. 

In  his  examinations.  Professor  Wyman  did  not  visit  the  large  mounds 
of  the  State.  The  largest  of  those  standing  are  to  be  found  on  Pine 
Island  and  Oasparilla  Island,  Charlotte  Harbor,  at  Old  Fort  Centre, 
Fish  Eating  Creek,  on  the  plain  between  New  Fort  Centre  and  Fort 
Thompson,  and  between  Fort  Myers  and  Cyprus  Bay.  The  mound  at 
Old  Fort  Centre  is  about  50  feet  high.  It  was  evidently  used  for  burial 
purposes,  and  if  an  excavation  was  made  many  things  might  be  collected. 
I  used  a  stick,  and  with  a  few  minutes'  scratching  I  found  bones  every- 
where. The  largest  and  ntost  interesting  mounds  in  the  State  have  es- 
caped notice  and  examination.  From  the  immense  number  and  large 
size  of  the  shell  heaps  on  the  southwest  coast,  this  section  must  have 
been  inhabited  for  a  long  period  by  a  large  population.  The  distribution 
of  the  shells  in  some  of  the  heaps  led  me  to  believe  that  the  inhabitants 
were  governed  by  some  law.  In  some  of  the  heaps  you  will  find  a  layer 
of  conch  shells  several  feet  in  thickness,  and  above  or  below  a  layer  of 
oyster  shells.  The  largest  number  of  shell  mounds  are  to  be  found  on 
the  Kelt  Eiver,  a  lagoon  or  river  connecting  Crystal  and  Henoosana 
Rivers. 

In  my  wanderings  I  found  a  remarkable  shell  deposit  on  the  shore  of 
Orisinge  Lake.  I  noticed  an  elevation  on  the  flat  near  the  shore  of  the 
lake,  covering  over  an  acre  and  about  6  feet  high.  I  noticed  on  the 
surface  fragments  of  oyster  shells.  I  obtained  a  grubbing  hoe  and 
made  an  excavation  about  2  feet  deep,  and  found  a  bed  of  oyster  shells. 
They  differed  from  other  shells  I  have  examined  in  other  portions  of  the 
State.  As  far  as  examined,  each  shell  had  been  broken  at  the  end,  as 
oysters  were  opened  some  years  ago.  The  present  elevation  of  Orange 
Lake  is  48  feet  8  inches  above  the  ocean  level.  The  nearest  oyster  bed 
is  distant  43  miles.  This  immense  heap  of  shells  was  not  transported 
43  miles,  but  in  my  opinion  were  obtained  from  Orange  Lake  when  it 
was  a  bay  or  estuary  of  the  sea.  From  my  investigations  I  feel  assured 
that  the  oysters  were  collected  and  eaten  when  the  State  of  Florida 
consisted  of  a  belt  of  high  land  extending  from  the  Chattahoochee  to  a 
point  south  of  Sumterville,  and  before  the  balance  of  the  State  at- 
tained its  present  elevation  above  the  ocean.  If  my  views  are  oorrect, 
Florida  was  inhabited  a  long  time  ago.  If  the  shells  referred  to  have 
not  presented  the  endeavors  of  man's  work  I  might  have  referred  tk<^ 
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collection  to  otlier  cauBes.  Two  years  ago  I  made  the  acquaintance  of 
a  very  intelligeat  gentlemaa  residing  near  Snmterville.  Four  years  ago 
be  was  out  deer  liunting  witli  dogs  on  the  shore  of  Lake  CharleosBos- 
skio.  He  was  riding  over  ao 
elevated  hnmmock  sar- 
rounded  by  a  large  snn-graas 
swamp,  and  discovered  traces 
of  old  caltivation.  Looking 
about,  be  discovered  a  heap 
of  ancient  pottery,  which,  he 
assured  me,  amounted  to 
several  cart-loads.  Be  dis- 
mounted and  examined  a 
Qiioiber  of  the  vessels,  and 
found  that  a  hole  had  been 
made  in  the  bottom  of  each 
to  rcuder  it  useless.  After 
examining  a  few  of  them  he  * 
fdllowed  in  pursuit  of  bis 
dogs.  It  seems  to  me  that 
this  hummock  must  bare 
been  the  resort  of  a  tribe  of 
Indians,  and  when  attacked 
by  enemies  they  lendered 
their  most  valuable  utensils 
nselees  to  the  enemy. 

He  Lad  in  the  city,  some 
months  since,  a  large  molar 
tooth  weighing  9  pounds.  It 
was  picked  up  near  Snmter- 
ville. On  some  of  the  tribo- 
taries  of  Pease  Greek  huge 
boues  are  visible  in  the  sand 
bars  at  low  stages  of  water. 
Plan  No.  1  is  an  accorate 
P""  No-  2.  aketch  of  the  locality,  show- 

ing the  peninsula,  inlet,  lagoon,  islands,  and  canals.    Plan  No.  2,  on  a 
smaller  scale,  shows  John's  Pass  and  Marco  Inlet. 

One  mile  and  tiiree-qaarters  south  of  Doctor's  Pass  is  John's  Pau, 
with  three  inside  channels  connecting  them.  Three  miles  and  a  quarter 
Boath  of  John's  Pass  is  Little  Marco  Inlet,  with  an  inside  channel  oon- 
necting  tfaem. 

The  land  on  the  peninsnla  traversed  by  the  canal  is  low,  and  poor 
pine  laud,  not  over  4  feet  above  high-water  mark.  From  a  paasng 
examination  of  the  mainland  east  of  the  lagoon  it  presented  the  ap- 
pearance of  low  pine  land  unfit  for  caltivation.    It  is  evident  that  no 
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large  Bettlement  ever  exiated  in  the  neighborhood  of  the  canal.  Unless 
marked  changes  have  occurred  in  the  land  by  the  opening  of  pasees 
Binco  the  excavation  was  made,  there  is  no  apparent  reason  why  so 
much  labor  wae  bestowed  on  the  work. 

Along  the  Gulf  shore,  for  a  distaace  of  150  feet  inland  from  high- 
water  mark,  there  exists  a  flat  sand  baiik  about  4  feet  abore  the  gen- 
eral surface  of  the  peninsula,  and  this  deposit  has  apparently  blocked 
up  the  Gulf  end  of  the  canal.  The  canal  at  the  head  of  the  Caloosa- 
hatchee  connects  with  the  river  and  ends  abiupily  inland. 

The  canal  crossing  Pine  Island  is  less  than  4  miles  from  its  northern 
end,  and  there  is  no  apparent  object  why  the  excavation  was  made. 
The  width,  depth,  and  general  appearance  of  all  the  canals  are  the 


MOUNDS  IN  ALACHUA  COUNTY,  FLORIDA. 
By  JiIHKS  Bbu.,  o/ GainavilU,  Fla. 

There  are  at  least  fifty  mounds  within  20  miles  of  Gainesville,  Flor- 
ida. The  accompanying  sketch  giv^B  the  location  of  six  which  have 
been  examined,  and  of  which  the  descriptions  are  given  in  this  paper. 
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Monnd  No.  1  was  7  feet  high  and  30  feet  in  diameter,  and  located  in 
Ek  cleared  field  which  has  been  plowed  over  for  the  last  twenty  years.- 
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A  shaft  was  sank  below  the  ori^nal  surface.    Opeuings  were  also  made 
in  the  sides.    But  no  relics  whatever  were  found. 

Monad  No.  2  is  situated  in  the  same  field  300  yards  north  of  No.  L 
It  was  at  the  time  of  its  esamination  10  feet  liigh  and  about  95  feet  In 
base  diameter.  Like  No.  1,  it  had  been  much  plowed  over.  A  ahaft  was 
annk  in  it  below  the  base  aud  extended  laterally,  bnt  nothing  was  fonitd 
•xoepting  a  few  fragments  of  oharcoal  and  pottery. 


Flo.  3.— Hoaud  No.  3— looking  north  (I  uid  2=ahafta;  4,  4=pott«i7. 

Monnd  No.  3  is  upon  a  hammock  near  its  edge.  It  measnres  12  feet 
in  height,  and  105  by  70  feet  in  b^se  diameter.  Being  sitnated  on  the 
slope  of  the  hummock,  the  summit  of  which  overlooks  the  mound,  this 
work  seems  to  have  escaped  observation.  A  family  living  only  30  yarda 
distant  were  very  much  surprised  to  flud  it  a  burial  mound.  Two  large 
trees  were  growing  on  the  t4ip  at  the  time  of  my  visit,  and  the  entire 
snrface  was  covered  with  a  dense  growth  of  bushes  and  grape-vines. 
The  accompanying  sketch  will  convey  a  clear  idea  of  its  appearance. 
A  shaft  C  feet  in  diameter  was  sunk  to  the  original  surface.  After  dig- 
ging down  about  10  inches  broken  pottery  was  encountered  in  great 
qaantities,  but  so  much  shattered  that  it  was  impossible  to  restore  • 
single  vessel. 


Fig.  3.— Honud  No.  3— looking  west. 

The  first  bones  were  found  about  15  or  IS  inches  firom  the  e 
This  stratum  extended  over  the  mound  for  a  space  30  feet  in  diametff. 
There  appeared  to  be  three  tiers  of  bones  about  a  foot  apart.  11» 
bodies  had  not  been  buried  here ;  the  bones  seemed  to  have  been  thion 
in  promiscuously. 

Being  compelled  to  abandon  my  work  for  a  season,  other  perwrna  dnf 
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into  t^s  mound  and  recovered  some  valuable  pottery.  One  large  baaiit 
was  made  in  imitation  of  a  duck  with  wings  and  bill  exposed. 

BesumiQ^  the  exploration,  tUe  sarface  was  dug  over  for  a  space  of 
30  feet  in  diameter  and  5  feet  deep.  Within  that  area  not  leas  than  one 
thousand  skeletons  were  exhumed  and  at  least  two  wagon  loads  of  pot- 
sherds. This  pottery  commeuced  about  a  footfrom  the  surface  and  ex- 
tended down  to  the  first  stratum  of  bones. 

Monnd  No.  4  was  only  4  feet  highandldfeetinbasediameter.  Upon 
examination  it  was  found  to  contain  no  relics. 


Flo.  4.— Uonnd  No.  5— looking  DorUi  (1,  2,  3=BhaftB:  4,  t,  4=cIwraoal  aod  aahes.) 


Mound  Ko.  6  was  10  foet  high  and  32  feet  in  base  diameter,  and  very 
symmetrically  shaped.  It  was  situated  on  a  hummock  abont  fiO  yards 
from  the  margin  of  the  arm  of  Payne's  Prairie,  This  was  formerly  a 
lake,  bat  about  twenty  years  ago  the  water  disappeared  through  the 
sink.  It  remained  dry  for  abont  tiiree  years,  when  It  filled  with  water 
and  has  remained  a  lake  ever  since.  This  moand  was  examined  (see 
Fig.  4^and  a  stratum  of  ashes,  charcoal,  and  charred  bones  enconnter«d 
3  feet  fh>m  the  surface. 

Monnd  So.  6  was  abont  8  feet  high  and  80  feet  in  base  diameter.  It 
stood  in  a  cleared  field  which  had  been  plowed  over  for  a  number  of 
years.  itTothiug  was  discovered  within  it,  although  a  ditch  was  cat 
tiiroagh  from  one  side  to  (he  other. 


SHELL  DEPOSITS  AT  THE  MOUTH  OP  SHOET  OBEEK,  WEST 
VIEGINIA. 

By  H.  B.  Hubbabd,  tff  Wheaing,  W.  Va. 
Short  Oreek  isalittle  stream  that  enters  the  Ohio  BiTer9miles  above 
the  city  of  Wheeling,  and  the  shell  deposit  alluded  to  commences  to 
show  iu  the  bank  of  the  river  some  50  yards  above  the  month  of  this 
creek,  and  is  exposed  for  over  100  feet  up  the  river,  when  it  is  hidden 
by  a  fill  for  a  road  down  to  the  water.  The  sheila  are  those  of  the  fresh- 
vater  clam  and  are  very  fragile,  splitting  into  fine  scales  on  handling, 
though  an  occasional  one  is  found  that  is  perfect.  The  shells  are  now 
covered  with  about  3  feet  of  silt,  and  formerly  there  were  3  or  4  feet  of 
the  same  loamy  deposit  over  this,  but  it  was  removed  in  grading  for  a 
public  road.  A  portion  of  this  road,  with  much  of  the  deposit  of  abeUB^ 
has  Ikllen  into  the  river  by  the  caving  iu  of  the  bank. 
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While  many  of  the  asaal  indications  which  mark  such  deposits  as 
artificial,  such  as  the  remains  of  fires,  &c.,  are  present,  there  are  two 
peculiarities  worthy  of  especial  notice.  One  of  which  is  a  stratum  of 
river  bowlders  which  divides  the  dex>osit  of  shells,  which  is  over  3  feet 
in  tliickness,  into  two  very  equal  parts  through  its  entire  exposure.  These 
bowlders  were  evidently  selected  with  great  care  for  uniformity  in  size 
and  are  about  3  inches  in  diameter,  and  fire  packed  as  closely  as  in  a 
pavement.  The  remains  of  the  fires  show  both  above  and  below  these 
bowlders,  but  none  immediately  upon  them.  The  other  peculiarity  is  the 
abundance  of  human  bones  found  mixed  with  the  shells,  but  these  are 
probably  of  later  origin,  and,  if  so,  show  that  the  place  has  subsequently 
been  used  for  a  burial  place. 

The  large  mound  at  Moundsville,  W.  Ya.,  was  opened  in  1838  by  Mr. 
Tomlinson,  who,  in  opening,  drove  two  shafts  into  it,  one  on  the  plane 
of  the  base  to  its  center,  the  other  from  the  top  to  the  base.    The  ho^ 
izontal  shaft  was  through  a  loamy  clay  as  far  as  driven,  which  was  some 
12  or  15  feet  at  the  time  I  was  there,  and  for  3  or  4  feet  in  from  the  sor- 
fa^ce  on  the  sides  and  top  was  marked  with  fine  dark  lines  which  fimned 
segments  of  circles  springing  from  each  other  in  successiTe  rows,  after 
the  manner  of  what  is  sometimes  termed  the  ^  ^  shell-pattern."   These  lines 
were  from  12  to  16  inches  from  point  to  i)oint  of  contact  and  2^  to  3 
inches  apart  at  their  greatest  vertical  separation.    These  lines  suggested 
the  idea  that  the  mounds  had  been  faced  with  turf.    In  support  of  tins 
hypothesis,  it  would  be  necessary  to  remember  the  high  angle  ot  eleva- 
tion of  the  faces  of  the  mound,  the  height  of  the  mound  and  the  material 
of  which  it  is  composed,  and  while  the  angle  of  inclination  of  the  faces 
is  no  more  than  nature  willingly  tolerates  under  such  circumstances, 
yet,  unless  the  faces  were  protected,  they  would  be  much  wasted  and 
gullied  by  the  rains  before  they  would  be  protected  by  spontaneous  veg- 
etation.   The  adaptation  of  the  means  to  the  end  is  apparent  in  tiie 
facility  with  which  the  material  could  be  obtained  and  applied,  and  in 
•the  perfect  protection  which  such  a  casing  would  afford. 


ANTIQUITIES  OF   SOUTHWESTEEN   PENNSYLVANIA. 

By  Rev.  Horace  Hatden,  of  West  Brwonwille^  Pa. 

In  view  of  the  fact  that  in  the  States  of  Ohio,  Indkina,  and  espe- 
'Cially  Wisconsin,  ancient  remains  have  been  so  carefully  investigated, 
it  must  appear  strange  that  the  many  indicia  of  a  prehistoric  race  io 
the  western  part  of  Pennsylvania  and  in  the  State  of  West  Virginia 
should  be  so  little  known.  At  the  present  date  these  indicia  have  been 
largely  decreased  by  vandalism  and  by  the  action  of  the  elements. 
Many  mounds  have  been  plowed  down  to  the  surface  of  the  surroond- 
ing  ground  or  leveled  to  make  way  for  towns.    Many  of  the  remark- 
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able  sculptured  rocks  have  been  used  for  building  purposes  or  are 
lying  below  the  surface  of  the  Monongahela  River,  even  at  low  tide, 
the  river  being  higher  now  at  all  seasons  by  reason  of  the  slack-water 
improvements  tban  it  was  forty  years  ago.  The  second  geological  re- 
port of  Pennsylvania  contains  nothing  on  the  subject  of  antiquities; 
Dr.  Creigh,  in  his  "History  of  Washington  County,"  is  entirely  silent 
as  to  the  numerous  mounds,  &c.,  which  are  found  in  the  county  limits ; 
and  the  centennial  volume  of  the  "  Resources  of  West  Virginia,"  by 
Prof.  M.  F.  Maury,  ignores  the  many  and  exceedingly  interesting  re- 
mains in  that  State.  I  shall  here,  however,  give  simply  an  account  of 
the  antiquities  of  Fayette  County,  Pennsylvania,  and,  in  another  paper, 
of  those  in  parts  of  West  Virginia.  This  account  will  necessarily  be 
taken  largely  from  an  unpublished  work  by  Hon.  James  Veech  and 
Freeman  Lewis,  the  latter  an  old  and  experienced  surveyor  of  Browns- 
ville, Pa.  Remains  of  embankments  or  <<old  forts"  are  numerous  in 
Fayette  County.  The  Indians  known  to  us  could  give  no  satisfactory 
account  of  them.  While  the  trees  of  the  surrounding  forests  were  chiefly 
oak,  the  growth  upon  and  in  the  old  forts  was  generally  of  large*  black 
walnut,  wild  cherry,  and  locust. .  Some  indicate  an  age  of  three  hun- 
dred to  five  hundred  years,  and  some  stood  around  the  decayed  remains 
of  others.  Judge  Veech  thinks  they  were  originally  composed  of  wood, 
as  their  dSbris  is  generally  a  vegetable  mold,  no  stone  being  used  in 
their  construction.  Old  pottery,  made  of  clay  and  mussel-shells,  is  al- 
ways found  among  these  ruins.  The  old  forts  were  of  various  forms, 
square,  oblong,  triangular,  circular,  and  semi-circular.  Their  sites  were 
generally  well  chosen  in  reference  to  defense  and  observation,  and,  what 
is  a  singular  fact,  they  were  very  often,  generally  in  Fayette  County, 
located  on  the  highest  and  richest  hills,  and  at  a  distance  from  any  spring 
or  stream  of  water. 

One  of  these  "old  forts''  was  on  the  land  of  William  Goe,  near  the 
Monongahela  RiVer,  and  just  above  the  mouth  of  Little  Redstone, 
where  afterwards  was  a  settlers'  fort,  called  Cassell's  or  Castle  Fort. 

Another  was  situated  at  the  mouth  of  Speers  Run,  where  now  stands 
the  town  of  Belle  Vernon.  Two  or  three  are  found  on  a  high  ridge 
southwardly  of  Perryopolis,  on  the  State  road,  and  on  land  lately  owned 
by  John  F%  Martin. 

Another  noted  one  is  on  the  west  bank  of  the  Toughiogheny  River, 
nearly  opposite  the  Brood  ford,  on  land  lately  owned  by  James  Collins. 
There  are  several  on  the  high  ridge  of  land  leading  from  the  Collins 
fort  south westwardly  towards  Plumsock,  on  lands  of  James  Paull,  John 
M.  Austin,  John  Bute,  and  others,  a  remarkable  one  being  on  land  lately 
owned  by  James  Gilchnst  and  the  Byers,  where  some  very  large  human 
bones  have  been  found. 

There  is  one  on  the  north  side  of  Mountz  Creek,  above  Irishman's  Run. 
A  very  large  one,  containing  6  or  8  acres,  is  on  the  summit  of  Laurel 
Hill,  where  the  mud  pike  crosses  it,  covered  with  a  large  ^ro^t^^ 
black  walnut. 
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One  especially  noted  as  containing  a  great  quantity  of  broken  shells 
and  i)octery  existed  on  the  high  land  between  Laurel  ran  and  the 
Youghiogheny  Biver,  on  a  tract  formerly  owned  by  Jadge  Yoang,  and 
remains  of  the  fort  are  to  be  seen.  There  are  yet  distinct  traces  of  one 
on  land  of  General  Henry  W.  Beeson,  formerly  Colonel  McClean'S|  about 
miles  east  of  Uniontown. 

There  was  one  northeast  of  New  Oeneva,  at  the  locality  known  as  the 
**  Flint  Hill,''  on  land  now  owned  by  John  Franks. 

Two  miles  northeast  of  New  Geneva,  on  the  road  to  Uniontown^  and 
on  land  late  of  William  Morris,  now  Nicholas  B.  Johnson,  was  one  cele- 
brated for  its  great  abundance  of  massel-shells.  In  the  high  ridge  sonth- 
wardly  of  the  headwaters  of  Middle  Bun  several  existed,  of  which  may 
be  named  one  on  the  Bixler  land,  one  on  the  high  knob  eastwardly  of 
Clark  Breading's,  one  on  the  Alexander  Wilson  tract,  and  one  on  the 
land  of  Dennis  Biley,  deceased,  formerly  Andrew  C.  Johnson's.  Judge 
Veech  also  states  that  ^^a  very  noted  <old  fort'  and  of  most  command- 
ing location  was  at  Brownsville,  on  the  site  of  Fort  Burd,  but  covering 
a  much  larger  area.  Even  after  Colonel  Burd  built  his  fort  here,  in  1759, 
it  retained  the  name  of  the  ^Old  Fort,'  Bedstone  Old  Forty  or  Fori  Bed- 
sUmeP  I  am  quite  sure  that  Judge  Veech  is  in  error  in  locating  thi» 
old  fort  on  the  site  of  Fort  Burd. 

Of  the  antiquities  immediately  around  Brownsville  no  trace  at  pres- 
ent remains.  On  the  original  draught  of  Fort  Burd,  made  by  M%jor 
Joseph  Shippen  in  1759,  and  now  in  the  possession  of  the  Historical 
Society  of  Pennsylvania,  can  be  seen,  immediately  to  the  rear  of  Fort 
Burd,  the  old  Indian  Fort,  which  is  now  so  entirely  obliterated  that 
very  few  remember  where  it  was  located.  The  fullest  description  of 
this  earthwork  is  found  in  ^^  Travels  in  America,  x>erformed  in  1806,  for 
the  purpose  of  exploring  the  rivers  Allegheny,  Monongahela,  Ohio,  and 
Mississippi,  &c.,  by  Thomas  Ashe,  esq.,  London,  1808."  In  the  fifth  let- 
ter of  this  work  the  author  says : 

^^The  neighborhood  of  Brownsville  or  Bedstone  abounds  with 
monuments  of  Indian  antiquity.  They  consist  of  fortified  cami>8|  Xnu- 
rows  for  the  dead,  images  and  utensils,  military  appointments,  &c.  A 
fortified  camp  (which  is  a  fortification  of  a  very  complete  nature,  <m 
whose  ramparts  timbers  of  5  feet  in  diameter  now  grows)  eommand» 
the  town  of  Brownsville,  which  undoubtedly  was  once  an  Indian  settle- 
ment. This  c:)mp  contains  about  13  acres,  inclosed  in  a  circle,  the  ele-  • 
vation  of  which  is  7  feet  above  the  adjoining  ground.  Within  the  circle 
a  pentagon  is  accurately  described,  having  its  sides  4  feet  high  and  it» 
angles  uniformly  3  feet  from  the  circumference  of  the  circle,  thus  leav- 
ing an  unbroken  communication  all  round.  Each  side  of  the  pentagOB 
has  a  postern  opening  into  the  passage  between  it  and  the  circle,  bat 
the  circle  itself  has  only  one  grand  gateway,  which  directly  faces  the 
town.  Exactly  in  the  center  stands  a  mound,  about  30  feet  higb, 
hitherto  considered  as  a  repository  for  the  dead,  and  which  any  correct 
observer  can  perceive  to  \iaveV^e^i;i^VookQut«   I  confess  that  I  examined 
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hese  remains  of  the  former  powcfr  of  man  with  much  care  and  venera- 
ion ;  nor  could  I  resist  reproaching  those  writers  who  have  ignorantly 
asserted,  ^  We  know  of  no  such  thing  existing  as  an  Indian  monument 
)f  respectability,  for  we  would  not  honor  with  that  name  arrow-points, 
itone  hatchets,  stone  pipes,  half-shapen  images,  &c.' 

"The  one  which  I  have  opened  might  have  been  originally  a  parallelo- 
^m  60  feet  by  20,  and  30  feet  high,  whose  upper  surface  and  angles 
lave  been  rounded  by  the  long  influence  of  time  and  accident;  for  we 
ire  not  to  conceive  that  the  form  of  ancient  works  is  exactly  similar  to 
hB,t  which  they  first  possessed.  Such^  indeed,  as  are  built  of  stone  and 
lave  not  been  exposed  to  dilapidation  do  not  experience  any  material 
change;  but  all  those  monuments  (and  they  are  by  far  the  most  numer-  ^ 
ms)  which  are  composed  of  earth  must  have  undergone  consider-  ^ 
ible  alteration  and  waste,  and  therefore  afford  a  very  scanty  evidence 
>f  their  original  dimensions,  or  (except  where  bones  are  found)  of  their 
)urpose.  The  bones  in  the  barrows  of  this  neighborhood  were  directed 
/o  every  point,  without  regard  to  system  or  order.  This  surprised  me 
nore  as  I  am  well  convinced  that  in  general  most  of  the  ancient  abo- 
iginal  nations  and  tribes  had  favorite  positions  for  their  dead,  and 
)ven  favorite  strata  with  which  to  cover  them,  as  I  shall  have  occasion 
o  explain  when  on  the  spot  where  the  primitive  Indians  resided.  Per- 
laps  the  irregularities  in  the  barrows  of  this  place  may  arise  horn  the 
M)ne8  deposited  in  them,' having  been  those  of  persons  killed  in  battle^ 
ind  collected  by  the  survivors  in  order  to  be  buried  under  one  great 
nound.  -  •  -  At  the  same  time  and  place  I  found  in  my  researches 
k  few  carved  stone  pipes  and  hatchets,  flints  for  arrows,  and  pieces  of 
earthenware.  I  cannot  take  upon  me  to  say  that  the  workmanship  of 
^ny  of  these  articles  surpasses  the  efforts  of  some  of  the  present  race 
»f  Indians,  but  it  certainly  destroys  an  opinion  which  prevailed,  that  the 
nhabitants  in  the  most  remote  times  had  the  use  of  arms,  utensils  and 
nstruments  made  of  copper,  iron,  and  steel." 

Josiah  Priest,  in  his  American  Antiquities,  1833,  p.  85,  mentions  this 
ancient  fort,  but  he  uses  the  language  of  Ashe  without  giving  credit. 
ifr.  James  L.  Bowman,  who  had  frequently  seen  the  outlines  of  the 
amp,  notices  it  briefly  in  ^<  Day's  Historical  Collections''  and  the  '^Ameri* 
lan  Pioneer." 

Curiously  carved  rocks  are  to  be  seen  on  many  parts  of  the  Monon- 
^ahela  Biver.  At  the  mouth  of  Ten-Mile  Creek,  12  miles  above  Browns- 
ille,  are  the  most  interesting  of  these.  Some  of  the  rocks  there  bear 
he  impress  of  a  man's  foot,  a  horse's  foot,  a  hand,  a  head,  a  turkey,  a 
Lsb,  birds,  beasts,  &c. 

On  the  farm  of  Mr.  George.  E.  Hogg,  near  Dunlap's  Creek  Church,  5 
nUes  east  of  Brownsville,  there  have  been  found  a  vast  number  of  flat 
itones,  soft  and  finable,  which  are  full  of  small  circular  indentations  of 
rarious  diameters,  as  if  made  by  the  attrition  of  some  harder  substance, 
ubbed  between  the  hands.  Possibly^  they  were  used  to  produce  tLiftk  \s^ 
ubbing  pieces  of  cane  in  them  rapidly  between  \iift  T)«\xsia  olXSafeV^xA.* 

8.  Mis.  109 41 
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EOCKCARVINGS  ON  THE  SUSQUEHANNA  EIVER 

Bt  F.  G.  Galbraith,  0/  Bainhridge,  Pa, 

Tbe  rock  referred  to  in  this  paper  was  originally  71  feet  in  length 
and  10  feet  in  width.    Seventeen  feet  cm  the  west  and  16  on  the  east 
remain  undistarbed.    The  center,  38  feet  in  length,  was  blasted  away 
many  years  ago,  and  the  stone  used  in  the  constmction  of  a  shad-fish- 
ery, by  which  many  carvings  were  ondoubtedly  destroyed,  traces  of 
which  I  discovered  apon  fragments  of  rock  lying  scattered  over  the 
upper  end  of  the  island.    The  rock  was  evidently  a  continued  mass  of 
sculpturing,  and  hundreds  of  these  may  yet  be  traced  with  a  little  care. 
A  large  portion  of  the  east  end  is  becoming  detached  from  the  main 
body,  and  will  in  the  course  of  a  few  years  topple  over,  face  foremost, 
into  the  river.     Many  of  the  carvings,  which  are  undoubtedly  of  a 
very  remote  date,  are  much  defaced  by  the  elements.    This  statement 
relates  more  particularly  to  those  on  the  north  and  east  ends,  which  I 
impute  to  the  changing  in  the  course  of  the  stream  at  this  particolar 
point.    The  rock  being  located  at  the  head  of  Grey  Bock  FaUs,  is  sub- 
ject to  much  wear  by  swift  water.    For  this  reason,  and  the  fact  that  the 
rock  is  composed  of  talcose  slate,  it.  is  my  impression  that  the  carvings 
were  originally  deeply  cut,  which  evidence  can  again  be  traced  in  the 
east  and  south  end  carvings,  all  of  which  are  much  deeper  than  those 
on  any  other  portion  of  the  rock.    The  large  circular  carving  is  the  onlj 
one  traceable  by  compass  on  the  rocks,  and  faces  ^^nine  o'clock,  son- 
rise.''    The  tracings  were  all  taken  by  actual  measurements  from  dead- 
lines made  upon  the  rock,  one  perpendicular  through  the  center  of  the 
carving  and  another  across.    The  one  from  which  the  tracings  were 
made  is  slightly  enlarged  to  show  it  more  plainly.    The  small  island  (a 
fishery)  which  it  connects  is  probably  80  feet  long  by  20  broad  at  its 
widest  point.    The  large  rock  on  the  opposite  side  of  the  middle  chan- 
nel is  about  150  yards  distant,  having  several  carvings  upon  it.    lam 
unable  to  say  whether  the  spring  and  fall  floods  rise  suflSiciently  hi^ 
to  cover  the  large  projecting  rocks  below  the  small  island  so  as  to 
change  the  course  of  the  stream  at  that  point,  but  do  not  think  so,  as 
the  fall  of  water  is  about  8  feet  to  the  mile.    Mr.  French  informed  me, 
however,  that  the  rock  and  island  were  accessible  in  very  dry  seasoDS, 
so  that  it  does  not  appear  necessary  that  boats  should  have  been  brought 
into  requisition  by  the  natives,  or  if  so,  only  in  case  of  high  water, 
while  at  work  upon  the  rock.    The  OQter  rock  can  only  be  reached  b; 
boat. 
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CHAUTAUQUA  COUNTY,  NEW  YORK. 

By  James  Sheward,  of  Dunkirkj  y.  Y, 

Chautauqua  County  has  furnished  many  indications  of  a  former  oc- 
cupancy ;  but,  as  yet,  we  have  found  nothing  to  establish  its  probable 
antiquity. 

I  have  some  fragments  of  a  piece  of  pottery,  a  jar  or  vase,  found  be- 
neath the  roots  of  a  very  old  apple-tree  in  the  town  of  Stockton.  This 
tree  grew  in  a  valley,  and  was  evidently  quite  old  when  it  was  blown 
down.  The  vase  or  jar  was  broken,  but  it  was  estimated,  from  the 
pieces  found,  to  be  about  two  gallons  capacity.  The  pieces  indicate 
that  it  was  made  principally  from  pounded  quartz.  The  surface  was 
smooth  and  impervious  to  water.  The  depth  at  which  it  was  found  I 
have  been  unable  to  ascertain  with  any  certainty.  Thus  far  I  can  find  no 
evidence  of  a  secular  increase  in  the  valley ;  consequently  there  are  no 
data  for  a  calculation  of  the  period  when  the  jar  was  abandoned.  The 
fragments  and  description  were  given  to  me  by  Mr.  F.  McCullough,  of 
Delanti,  this  county.  Within  the  village  of  Frewsbury,  town  of  Car- 
roll, some  years  ago,  a  pine  stump,  which  had  been  left  standing  for  a 
long  time,  was  pulled  up,  and  under  its  roots  were  found  two  human 
skeletons.  I  saw  some  of  the  bones  were  parts  of  the  skull,  but  was 
unable  to  determine  whether  the  crania  indicatcfd  round,  flat,  or  oval- 
shaped  heads.  I  could  obtain  no  certain  information  as  to  the  depth 
below  the  surface  at  which  these  bones  were  found,  and  none  as  to  sec- 
ular increase.  The  pine  stump  was  very  large  and  showed  580  cuticle 
layers  or  growths.  The  tree  at  the  time  it  was  felled  was  five  hundred 
and  eighty  years  old,  and  wau  probably  cut  down  twenty  years  or 
more  before  the  stump  was  pulled  up.  A  period  of  six  hundred  years 
must  have  elapsed  since  that  tree  began  to  grow.  How  long  those 
skeletons  have  been  inhumed  prior  to  the  germination  of  the  tree  we 
cannot  tell.  At  the  first  settlement  of  that  section  of  our  county  the 
valley  was  a  vast  pine  forest.  Through  this  valley  runs  a  creek  or 
brook,  tributary  to  the  Conawauga,  one  of  the  tributaries  of  the  Ohio. 
I  have  reason  to  think  that  a  thorough  exploration  of  this  neighborhood 
would  give  valuable  information. 

In  the  town  of  Sheridan,  on  the  farm  of  Mr.  N.  Gould,  have  been 
found,  at  various  times,  numbers  of  human  bones.  These  bones  indi- 
cated, by  their  number,  size,  and  position,  that  the  place  where  they 
were  found  was  either  a  cemetery  or  had  been  the  scene  of  a  battle 
where  large  numbers  pf  all  ages  and  sexes  had  been  killed.  The  cra- 
niological  developments  I  know  nothing  about.  In  tiie  vicinity  of  Mr. 
Gould's  farm  are  yet  to  be  found  earthen  fortifications,  breastworks, 
and  ditches.    These  fortifications  are  somewhat  numerous  and  ^ti^^ql- 
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Bive,  reaching  over  into  the  town  of  Perufret,  where  a  bill,  known  now  as 
Fort  Hill,  gives  unequivocal  testimony  of  the  work  of  man.    Between 
Fort  Hill  and  Mr.  Gould's  farm  is  found  a  hill  about  30  feet  high,  with 
a  circumference  at  its  base  of  about  90  paces.    The  top  of  this  hill  is 
flat,  oval  in  outline,  and  composed,  as  far  as  examined,  of  the  material 
constituting  the  surface  formation  of  the  plain.    The  hill  may  possi- 
bly have  been  formed  by  currents  of  water,  but  there  is  no  bluff  or 
bank  near  it.    It  stands  about  3  miles  inland  from  the  lake,  and  was 
originally  covered  with  large  forest  trees  in  nowise  difiering  from  the 
trees  of  the  surrounding  plain.    Mr.  Gould,  over  seventy  years  of  age, 
says  he  well  remembers  the  hill  as  it  was  in  his  childhood,  and  that  it  was 
so  conspicuously  above  the  surrounding  trees  as  to  be  regarded  as  a 
landmai'k  by  early  navigators  of  Lake  Erie.    He  describes  one  tree, 
which  grew  near  the  top  of  the  hill,  as  being  4  feet  in  diameter.    Care- 
ful examination  of  the  plain  gave  no  depression  in  the  surface  to  indi- 
cate that  the  earth  which  composes  the  hill  was  excavated  there.    I 
am  inclined  to  the  opinion  that  the  hill  is  in  reality  a  mound,  and  that 
it  was  in  some  way  connected  with  the  other  fortifications  already  men- 
tioned.   In  this  connection  I  may  mention  that  some  years  ago,  in 
plowing  a  field  on  his  farm,  Mr.  Williams,  of  the  town  of  Sheridan, 
turned  up  as  much  as  two  bushels  of  flint  spalls  or  chips,  and  anumb^ 
of  arrow  and  spear  heads.    These  were  pretty  much  all  together,  and  led 
Mr.  Williams  to  suppose -that  Indians  made  their  tools  there.    Some  of 
these  implements,  in  outline  and  material,  very  nearly,  if  not  entirely, 
correspond  to  those  found  in  Ohio,  near  what  is  called  Flint  Bidge.   I 
believe  that  flint  or  chert  is  not  to  be  found  in  this  county.    Whether 
the  crude  stone  was  brought  to  the  place  where  the  flints  were  found,  and 
was  there  worked  into  shape,  cannot  be  settled  as  yet.    Some  fifty-odd 
years  ago  I  saw  a  large  field  in  what  is  now  the  city  of  ZanesvillCi  Ohio, 
plowed  up  for  the  first  time.    The  whole  field  was  dotted  over  with 
flakes,  spalls,  arrow  and  spear  heads,  stone  hammers,  and  axes,  indica 
tive  of  a  manufactory.    Old  and  partly  decayed  stumps  were  overturned 
or  pulled  up  and  the  spalls  were  found  under  them.    From  this  field  to 
Flint  Eidge  there  was  nearly  a  continuous  water  communication.    There 
are  grounds  for  believing  that  the  material  was  originally  quarried  at 
Flint  Bidge,  where  numerous  excavations,  partiaUy  filled  up,  are  to  be 
found,  and  having  trees  growing  in  them.    Whether  the  persons  or 
people  who  wrought  in  Sheridan  were  located  there  we  do  not  know, 
neither  can  we  safely  say  that  the  implements  found  were  made  by 
those  who  erected  the  fortifications. 

I  have  an  amulet  which  was  plowed  up  on  the  farm  of  Mr.  Prender- 
gast,  in  the  town  of  Westfield,  this  county,  and  by  him  presented  tome. 
It  somewhat  resembles  Fig.  27  in  Colonel  Foster's  work,  "Prehistoric 
Baces,"  page  222,  which  he  calls  a  totem.  His  totem  was  found  in  Wis- 
consin ;  the  amulet  was  found  in  Chautauqua  County.  I  will  give  mj 
reasons  for  regarding  these  effigies  as  amulets  in  an  article  now  pre- 
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paring,  entitled  "  An  Inquiry  into  the  Origin  and  Antiquitj  of  the  Indian 
Race.''  I  have  never  yet  fonnd  an  Indian  drawing  or  signature  of  his 
totem  that  could  be  at  all  compared  to  the  outline  of  the  amulet;  and 
as  there  are  two  holes  neatly  drilled  and  rimmed  for  the  reception  of  a 
thong  or  cord,  I  am  inclined  to  think  that  no  Indian  made  it,  and  that 
it  belonged  to  a  people  of  superior  taste  and  skill.  He  who  made  and 
I)olished  it  was  an  expert  workman,  and  could  not  have  been  a  hunter 
or  a  warrior  of  the  Indian  kind.  I  have  a  stone  gouge  of  admirable  con- 
struction, which  was  plowed  up  in  the  town  of  Sheridan  and  given  to 
me  by  Mr.  Oriswold.  Like  the  amulet,  it  must  have  been  made  by  an 
expert.  The  stone  is  hard  enough  to  carry  quite  a  fine  edge,  and  the 
tool  gives  evidence  of  having  been  much  used  on  wood.  It  is  supposed 
that  it  was  used  for  tapping  the  maple  tree.  I  have  some  other  imple- 
ments found  in  this  county,  one  in  the  shape  of  a  celt,  which,  a  Seneca 
Indian  told  me,  was  used  by  his  people  for  skinning  animals. 

Chautauqua  Lake  lies  within  this  county,  and  many  relics  have  been 
found  along  its  shores.  At  one  place  Long  Point  juts  out  into  the  lake, 
forming  along,  narrow  neck  of  land,  which  used  to  befringed  with  bushes 
and  covered  with  stately  trees.  On  this  point,  near  its  outer  extremity, 
there  had  been  a  canal  and  basin  excavated.  A  party  or  a  person 
could  easily  double  the  point  in  a  canoe,  part  the  bushes  and  paddle 
through  the  canal  and  into  the  basin,  where  they  were  perfectly  hidden 
from  view.  I  saw  the  remains  of  this  canal  and  basin  about  seventeeti 
years  ago;  the  outlines  were  then  quite  distinct.  These  works,  how- 
ever, are  not  proofs  of  a  settled  population. 

The  Iroquois  knew  all  about  our  territory ;  indeed,  they  gave  the  name 
to  the  lake,  Gha-tau-quah,  or  <^bag  tied  in  the  middle."  in  a  written 
speech,  prepaid  by  Oomplantery  Half-town^  and  Big  iree^  Seneca  chiefs 
or  sachems,  and  presented  to  President  Washington,  they  ask  their 
<<  father"  if  he  is  determined  to  crush  them,  and  say,  in  case  he  is:  ^^In 
this  case  one  chief  has  said  he  would  ask  you  to  put  him  out  of  his  pain. 
Another,  who  will  not  think  of  dying  by  the  hand  of  his  father  or  his 
brother,  has  said  he  will  retire  to  the  Ghataughqua,  eat  of  the  fatal  root, 
and  sleep  with  his  fathers  in  i>eace.''  This  speech  was  answered  by  the 
President,  and  these  chiefs  replied  as  follows :  "  Father,  we  see  that  you 
ought  to  have  the  camping-place  from  Lake  Erie  to  Niagara,  as  it  was 
marked  down  at  Fort  Stanwix,  and  we  are  willing  it  shall  remain  to  be 
yours.  And  if  you  desire  to  reserve  a  passage  through  the  Ganawauga, 
and  through  the  Ghataughqnah  (Lake),  and  land  for  a  path  from  that  to 
Lake  Erie,  take  it  where  you  like  best.  Our  nation  will  rejoice  to  see  it 
an  ox>en  path  for  you  and  your  children  while  the  land  and  water  remain, 
but  let  us  pass  along  the  same  and  continue  to  take  fish  in  those  waters 
in  common  with  you." 

There  was,  at  an  early  day,  a  path  or  road  from  Lake  Erie  through 
the  towns  of  Portland  and  Ghautauqua  to  Ghautauqua  Lake,  and  thence 
to  Pittsburgh,  which  the  French  and  Indians  traveled  5  but,  except  a 


646     MISCELLANEOUS   PAPERS   RELATING   TO   ANTHROPOLOGT.  \ 

rade  camp  and  defenses,  there  was  no  settlement  nearer  than  Logstowni 
Ohio.  The  Senecas  formed  what  was  called  the  western  door  of  the 
Iroqnois  Long-house,  and  claimed  oar  county  as  a  part  of  their  hunting- 
ground.  I  can  And  no  satisfactory  proof  of  the  occupancy  of  this  ter- 
ritory by  any  tribe  of  Indians,  unless  it  may  have  been  the  residence  of 
the  Kah  Kwahs,  a  tribe  said  to  have  been  driven  out  by  the  Iroquois, 
and  which  has  wholly  disappeared.  It  is  claimed  by  some  that  there 
was  once  a  tribe  called  Alleghans  occupying  lands  i^n  or  near  this  county. 

It  appears  to  me  that  the  Iroquois,  admitted.to  be  the  most  intelligent 
and  powerful  of  all  the  tribes  or  confederacies,  were  never  far  enough 
advanced  to  construct  the  fortifications  or  to  make  the  polished  stone 
implements  found  in  our  county;  and  if  they  were  not,  was  there  any 
other  people  who  were  ever  settl^  in  this  territory  t 

Ghamplain,  in  1609,  gives  us  some  idea  of  the  barbarism  of  the  Sene- 
cas, against  whom  he  made  war.  Wassen&er,  the  Dutch  historian,  in 
1621-^2  represents  the  Indians  as  savages  who  could  not  have  been  of 
the  ^^ polished  stone  age."  Gartier  found  them  <^  insufferable^ ;  so  Oadil- 
lac  describes  them.  All  we  can  gather  from  historical  documents  leads 
to  the  belief  that  the  stone  implements,  the  pottery,  the  fortifications,  the 
skeletons  found,  and  the  large  mound  (if  it  be  one)  were  the  work  of  a 
people  existing  anterior  to  the  historic  period  and  more  advanced  than 
the  Enoshioni,  or  Powhatanic  stocks.  One  argument  grows  out  of  the 
tact  that  all  the  relics  have  been  dug  or  plowed  up.  Stone  axes,  flint 
or  chert  arrow  and  spear  heads  have  often  been  found  on  the  surface  or 
just  below  the  surfetce  of  the  land,  while  the  pottery,  gouge,  amulet,  &c, 
have  been  found  at  various  depths.  The  two  skeletons  found  at  Frews- 
bury  under  the  pine  stump  lived  and  died  long  before  the  ^<  League  of 
the  Long-house"  was  formed.  Two  feet,  at  least,  of  a  secular  increase 
has  grown  up  since  these  two  human  beings  were  laid  away.  (3an  we,  in 
the  absence  of  ^^  monuments  of  known  age,"  ever  ascertain  the  rate  of 
that  increase  t  The  lofty  old  pine  tree  began  its  life  more  than  six  hun- 
dred years  ago.  How  long  before  that  tree  sprouted  had  these  bodies 
been  deposited  there  t  And  then,  again,  were  these  two  dead  ones 
members  of  the  tribe  or  nation  that  raised  the  breastworks  and  made 
the  implements  we  find  at  various  depths  below  the  surface  of  to-dayt 

In  my  search  after  data  upon  or  from  which  to  estimate  a  secular  in- 
crease of  land  I  have  consulted  many  Indians  and  whites,  but  none 
are  able  to  give  any  facts.  Sa-gun-da-wie,  or  Big  Nose,  a  member  of 
the  Seneca  tribe,  gave  me  an  iron  ax  or  hatchet,  evidently  one  of  the 
kind  used  by  the  Dutch  or  French  to  trade  for  furs.  He  told  me  it  was 
plowed  up  on  the  Cattaraugus  reservation  from  a  depth  of  about  8  inches, 
but  he  could  not  say  whether  the  plow  had  ever  before  passed  over  the 
spot  The  ax  must  have  been  lost  or  thrown  away  at  least  two  hundred 
years  ago ;  it  may  have  been  two  hundred  and  fifty  years.  If  we  were 
sure  that  the  implement  was  left  on  the  surface  two  hundred  years  ago^ 
the  secular  increase  would  have  been  at  the  rate  of  about  4  inches  per 
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century;  if  two  hundred  and  fifl^  years  had  passed,  it  would  have  been 
at  the  rate  of  3^  inches  per  century,  or  nearly  the  same  as  that  found  by 
Dr.  Homer  at  Heliopolis,  in  Egypt.  If  we  assume  an  average  secular 
increase  in  our  valleys  of  3  inches  per  century,  the  skeletons  at  Frews- 
bury  are  at  least  eight  hundred  years  old ;  they  must  be  at  least  siz 
hundred  years  old.  I  am  not  witliout  hope  that  closer  and  more  pa- 
tient observations  will,  in  course  of  time  give  us  some  reliable  data 
upon  or  from  which  we  can  estimate  antiquities  now  seemingly  beyond 
our  reach. 

That  Chautauqua  County  was  once  inhabited  by  a  people  more  ad- 
vanced than  were  the  Indians  found  in  the  neighborhood  by  the  French 
and  Dutch  may,  I  think,  be  assumed.  That  there  were  human  beings 
here  eight  hundred  or  even  one  thousand  years  ago  seems  probable. 

I  think  there  are  many  reasons  for  the  belief  that  the  Indian  race,  or 
races,  if  you  will,  were  the  descendants  of  the  Mound-Builders,  notwith- 
standing eminent  ethnologists  think  to  the  contrary. 

I  think  pur  county  would  richly  repay  a  thorough  scientific  explora- 
tion. 


AirriQumBs  of  onoistdaga  and  adjoining  counties 

IN  NEW  TOEK. 

Bt  W.  M.  Bbauchamp. 

The  best  accounts  of  the  antiquities  of  this  portion  of  New  York  are 
in  Clark's  History  of  Onondaga  (1849).  This  work  treats  principally  of 
Elbridge  and  Pompey.  General  J.  A.  Clark,  of  Auburn,  has  published 
an  identification  of  Onondaga  historical  sites,  which  is  also  worthy  of 
study.  Becently  the  Skaneateles  Democrat  gave  an  account  of  the 
finding  of  a  clay  pipe  there,  with  human  face,  30  ihches  under  ground, 
in  low  land;  the  Auburn  papers,  of  the  discovery  of  human  skeletons 
in  Fleming;  and  the  Syracuse  papers,  of  the  disinterring  of  thirty  pre- 
historic skeletons  in  stone  cists  in  East  Syracuse,  and  of  the  finding 
of  several  skeletons  (historic)  in  Onondaga  Valley. 

Tne  writer  has  also  made  extensive  investigations  in  this  section, 
correcting  some  errors,  and  gives,  in  the  following  notes,  the  results  of 
his  labors  and  reading.  The  localities  mentioned  will  be  found  on  the 
aecompanying  chart. 

OSWEGO  COUNTY. 

At  Fulton,  on  the  east  side  of  the  Oswego  Biver,  were  the  remains 
of  a  European  earthwork,  constructed  in  the  French  war,  and  of  a 
semicircular  aboriginal  fort.  The  other  portions  were  removed  in  mak- 
ing the  canal.  Here  was  a  noted  portage.  Bone  Hill,  now  leveled, 
on  the  west  side  of  the  river,  contained  large  quantities  of  human  bones, 
and  about  Lake  Neawantha  were  many  arrows. 

1.  On  the  line  dividing  the  towns  of  Volney  and  Schroeppel  was  an 
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earthwork  on  a  liill,  now  destroyed.  A  long  wall,  separating  the  hill 
from  a  marsh  on  the  east,  still  remains.  Arrow-heads  of  flint,  en  cachSj 
have  been  plowed  up. 
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Fig.  2. 

2.  The  remains  of  a  circular  earthwork  on  Mr.  J.  T.  Goer's  farm,  lot 
24,  Granby,  east  of  the  railroad  station,  are  in  very  good  preservation, 
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Fig.  3. 


showing  both  gates.  It  yields  nothing  bnt  small  pieces  of  earthenware. 
The  area  inclosed  is  about  an  acre,  and  is  upon  a  hill ;  Clark's  estimates 
for  this  and  the  next  are  too  high. 
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3.  There  was  an  earthwork,  like  the  precediog,  on  lot  32,  east  of  the 
State  road,  but  it  has  t>een  demolished  by  caltivation.  It  was  ou  a  large 
plain,  and  many  Augments  of  pottery,  celts,  and  clay  pipes  are  fonud. 
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4.  There  were  villages  about  Phflemz  of  historic  and  prehiBtorio 
dates.  One  of  the  must  important  was  on  a  small  island,  where  over 
1,600  flint  implements  have  been  collected ;  scrapers,  flmt  and  qnartz 
arrows  and  knives,  polished  slate  arrows,  points,  celts,  gorgets,  and  bird 
totems  abound. 

7.  A  village  site  and  cemetery  occur  at  Caughdenoy,  on  the  Oneida 
Biver.    Arrows,  gouges,  and  fine  celts  have  been  found. 

8.  At  Brewerton  are  several  village  sites  on  either  side  of  the  Oneida 
Biver,  near  the  lake.  A  noted  burial-place  is  on  the  north  side.  These 
Tillages  were  both  historic  and  prehistoric,  and  here  the  walls  of  old 
Fort  Brewerton  are  still  in  good  preservation.  Arrows,  pipes,  celts, 
gorgets,  and  bird  totems  are  met  with  here,  aud  between  this  site  uid 
Caughdenoy  two  fine  bayonet-shaped  implements  of  slate  were  discov- 
ered. 

9.  On  the  Oneida  Lake,  at  Good  Harbor,  fine  arrow -points,  stone  tabes, 
and  gongea  have  been  found,  and  there  are  other  localities  beyond. 

CAYUGA  COUNTY. 

52.  In  Bmtns  is  the  site  of  an  earthwork,  near  the  Seneca  Biver,  de- 
scribed by  Sqoier.  Fine  gouges,  with  and  withont  grooved  backs,  gw- 
gets,  arrows,  and  celts  occoi.     . 
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53.  Bemains  of  an  earthwork,  figured  by  Schoolcraft,  are  still  to  be 
seen  on  Fort  Hill,  Anbnrn,  The  pipes  found  here  are  pecoliar.  Two 
other  sites  have  been  identified  in  Auburn,  and  there  were  Cayuga 
settlements  on  Cayuga  Lake,  Salmon  C^eek,  and  Seneca  Biver,  mostly 
of  the  historic  period.  A  well-known  site  is  on  Frontenac  Island.  Skel- 
etons were  dug  up  in  Fleming  in  1878.  West  of  Cross  Lake  are  sites 
but  partially  examined,  and  yielding  coarse  implements.  Early  sites 
have  been  found  in  the  southern  part  of  the  county. 

MADISON  COUNTY, 

The  Tuscarora  village  of  Conaseraga  was  in  this  county,  as  well  as 
some  Oneida  hamlets  and  villages.  There  is  said  to  have  been  an  earth- 
work at  Cazenovia,  and  there  are  burial-places  near  there.  The  most 
noted  site  is  at  Nichols  Pond,  on  the  Mile  strip,  which  is  claimed  as  the 
stockade  attacked  by  Champlain  in  1615.  It  is  a  few  miles  northeast 
of  Cazenovia,  and  presents  strong  points  of  agreement  and  disagreement 
with  Champlain's  picture.  It  is  pi-ehistoric  and  yields  fine  relics. 
There  was  a  fishing  village  at  Bridgeport,  and  other  sites  wiU  be  men- 
tioned in  connection  with  Pompey. 

ONONDAGA  COUNTY. 

Toum  of  Clay. — On  lot  14,  near  the  Seneca  Biver,  was  a  small  village 
and  burial-place;  and  also  on  lot  16,  at  Oak  Orchard,  skeletons,  tablets, 
arrows,  pestles,  celts,  &c.,  have  been  found.  A  fine  slate  ^^ bird-pipe'' 
was  picked  up  here  in  1878;  also  slate  arrows  on  lot  48,  and  a  sand- 
stone tube  on  lot  49.  A  fine  copper  celt,  weighing  2  pounds  14  ounces^ 
was  recently  found  on  lot  22. 

Toam  of  Lyaander.^'Sea^  Belgium,  on  lot  82,  a  fine  banner-stone  was 
discovered,  and  also  a  fine  and  curious  copper  celt  in  1878. 

11.  A  village  site  exists  at  Cold  Spring,  lot  100.  Human  remains,  celts, 
banner-stones,  fiint  and  quartz  arrows  are  most  frequent  here.  A  bird 
totem,  unique  in  form  and  material,  has  also  been  found  on  this  spot. 

10.  On  lot  89  was  an  earthwork,  inclosing  about  2  acres,  within  two 
circular  ditches.  Something  like  a  wall  was  between  these.  It  was 
on  high  ground,  and  the  relics  are  earthenware,  celts,  pipes,  and  slender 
arrows  of  fiint. 

Two  small  hamlets  were  on  lots  93  and  94,  with  similar  relics,  but 
coarser  arrows;  and  two  others  occur  on  lots  86  and  87  (15),  near  Float 
Bridge  and  Bailroad  Bridge. 

16.  At  Baldwinsville  are  vestiges  of  three  small  hamlets  on  the  north 
side  of  the  river,  one  of  some  size.  The  relics  do  not  differ  firom  those 
on  neighboring  sites. 

17.  A  village  site  of  two  acres,  probably  once  stockaded,  occurs  on 
high  ground  on  lot  78.    The  arrows  are  slender  and  pottery  fine. 

18.  A  village  site  of  two  acres  is  on  lot  76,  where  fine  drills,  celts, 
arrows,  &c.,  are  found,  with  banner-stones. 
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19.  Here  are  three  liamlets,  with  the  ordinary  relics^  on  lot  75,  and 
there  are  others  ou  lot  74.  On  this  lot  also  was  foand  a  fine  copper 
«pear-head,  and  another  was  obtained  on  lot  64. 

20.  A.  village  site  remains  on  lot  96,  where  arrow-heads,  celts,  and  a 
little  pottery  are  fonnd.  This  is  on  tbe  Seneca  Eiver,  and  smaller  ones 
occur  at  Cross  Lake. 

21.  On  lot  99^  are  two  or  three  hamlets,  revealing  arrow-beads,  ham- 
mer-stones, pestles,  gouges,  and  celts.  On  the  same  lot  was  recently 
found  a  fine  and  very  sharp  copper  celt.  There  are  some  smaller  sites 
not  mentioned  here. 

Town  of  Elbridge. — Small  sites  occur  on  the  shore  of  Cross  Lake,  on 
lots  31,  32,  and  33,  with  the  ordinary  relics. 

23.  Lot  34  contains  the  remains  of  a  large  village  and  one  or  two 
smaller  hamlets,  where  arrow-heads,  pestles  and  mortars,  «celts,  fine 
gouges,  and  a  little  pottery  have  been  found. 

25.  Lot  35  has  similar  remains  on  several  sites,  one  historic.  Stone 
pipes  are  found  here  in  graves,  and  in  a  recent  burial-place  a  fine  human- 
headed  pipe  was  unearthed.  West  of  Carpenter's  Brook  one  of  the  rare 
pentagonal  arrows  was  found  by  the  writer. 

34.  On  a  high  hill  on  lot  70  was  an  earthwork,  which  Clark  describes 
as  rectangular,  with  two  gateways,  and  inclosing  4J  acres.  It  really 
was  elliptical,  and  inclosed  a  smaller  area.  Pottery  is  abundant  there 
yet. 
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Fig.  5. 

35.  A  smaller  one  on  a  hill  on  lot  81  inclosed  1 J  acres.  It  is  described 
by  Clark  as  having  straight  walls  on  three  sides  and  a  curved  wall  on 
the  fourth.    It  was  probably  also  elliptical,  but  has  been  leveled. 

36.  On  lot  83  was  a  large  Indian  village.  The  writer  has  ascertained 
that  Clark  was  mistaken  in  saying  that  hundreds  of  grooved  axes  were 
found  there.  I^one  were  found,  and  they  are  very  rare  in  Onondaga 
County.  • 

37.  Here  was  a  circular  fort  on  lot  73,  inclosing  about  an  acre. 
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22.  On  lot  84  was  a  circular  earthwork,  with  two  gateways,  and  said 
by  Clark  to  have  included  three  acres,  but  his  estimates  prove  almost 
always  too  high.  Earthenware  always  occurs  in  earthworks  or  stock- 
ades, and  often  river  shells  in  the  north  part  of  the  county. 

Town  of  Van  Buren. — 26.  An  Indian  orchard  was  located  on  lot  18. 

27.  Here  was  a  small  hamlet,  on  lot  16,  with  pottery,  arrow-heads,  and 
a  pick-shaped  banner-stone. 

28.  In  the  river,  at  lot  3,  is  a  stone  fish- weir  in  good  preservation,  with 
several  bays,  and  formed  of  bowlders.  Since  the  river  has  been  dammed 
it  'has  been  generally 
some  feet  below  the 
surface,  but  an  unu- 
sual drought  gave  op- 
portunity for  full  ex- 
amination. There  are 
others  on  the  river,  the 
Indians  reserving  the 
right  to  make  them  in 
their  treaties. 

29.  An  Indian  or- 
chard and  burial-place 
were  located,  here,  one 
of  the  few  rectot  sites. 

On  lot  4,  west  side 
of  Dead  Creek,  was  a 
hamlet. 

30.  On  lot  8,  east 
side  of  the  same  creek, 
was  a  hamlet  of  con-  Fig.  6. 

siderable  sLze,  and  there  are  fire-places  on  the  opposite  bank  of  the 
river.    The  Van  Buren  site  yields  celts,  arrows,  pestles,  and  pottery. 

31.  On  high  land,  on  lot  6,  there  is  a  large  village  site  which  was 
stockaded.  Arrow-heads,  celts,  fine  clay  pipes,  pottery,  and  one  copper 
bead  have  been  recovered.  Close  by  was  found  a  fine  copper  spear- 
head of  large  size. 

32.  Lot  7  includes  at  least  four  distinct  village  sites  in  Baldwinsville, 
south  of  the  river,  all  of  considerable  size.  On  one  was  found  a  pentag- 
onal arrow-head;  on  another  a  clay  face  luted  on  pottery.  Here  are 
burial-places  and  a  great  variety  of  prehistoric  relics,  including  some 
fine  pipes.    At  one  point  glass  beads  have  been  found. 

33.  A  stockade,  inclosing  two  acres,  stood  on  a  low  hill  on  lot  13,  by 
a  small  stream,  and  having  one  gateway.  The  usual  prehistoric  relics 
occur,  with  both  stone  and  clay  pipes.  Near  Memphis,  lot  37,  many  fine 
articles  have  been  found,  as  tubes,  bird  totems,  slate  knives,  &c.  Fur- 
ther east,  on  the  Seneca  liiver,  are  occasional  small  sites. 

Toum  of  Oeddes. — 12.  On  lot  9,  west  side  of  Onondaga  outlet,  are  two 
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village  sites,  on  which  occur  celts,  banner-stones,  pestles,  arrow-heads, 
scrapers,  drills,  stone  pipes,  plummets,  gouges,  together  with  a  little  pot- 
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Fig.  7. 
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tery.  Another  smalfhamlet  was  east  of  the  present  outlet,  and  a  burial- 
place  in  a  gravel-bank,  now  removed.  In  the  woods  a  little  north  is  ft 
small  mound.  jPbrt  cfl696. 

38.  There  is  a  village  site  on 
the  north  side  of  Nine-Mile  Creek, 
with  arrows  and  pottery,  and 
there  are  others  still  further 
north,  with  fine  relics.  On  one  ;' 
of  these,  by  the  shore,  the  writer ' ;  • 
obtained  a  small  cup-shaped 
stone  pendant  of  very  rare  occur- 
rence, the  only  one  in  the  Smith- 
sonian collection  having  come 
from  California. 

The  site  of  the  ancient  Kan- 
eenda,  a  fishing  village  of  A.  D. 
1700,  was  on  the  west  bank  of 
Onondaga  Creek.  Eelics  modem, 
but  fine. 

39.  Town  of  8alina.—A  scat- 
tering village  stood  on  lots  61, 
62,  and  G5.  Pottery,  banner- 
stones,  pestles,  and  arrow-heads 
are  found,  and  other  Temam*  occur  near  Liverpool,  where  was  also  ft 
Tillage.    Bird  totemB  Yiavc  a\ao  \i^«iv  toocasiL\w \}Kk&  \«^\!u 
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Fig.  8. 


MISCELLANEOUS   PAPERS   RELATING   TO   ANTHROPOLOGY.    655 


The  old  French  fort  of  1696  stood  on  lot  106,  but  traees  of  it  can  now 
be  fonnd  only  by  digging.  An  Indian  village  grew  up  about  it,  and 
there  was  a  burial-ground  farther  south.  In  Syracuse  there  were  also 
orchards  and  burial-places. 

Town  of  Onondaga. — Sir  William  Johnson  built  the  Onondagas  a 
stockade  in  1756,  which  was  burned  in  1779.  It  stood  on  a  plateau  on 
Webster's  Mile  Square,  and  the  inclined  roadway  by  which  it  was 
reached  from  the  creek  yet  remains.  The  writer  recently  examined  and 
fully  described  this  site.  The  several  burial-places  and  other  sites  in 
this  town  are  all  modem,  and  yield  European  and  Indian  relics.  Yet  a 
stone  plummet  and  a  bird  totem  were  found  at  the  present  reservation, 
the  latter  worn  as  an  ornament  by  an  Indian  girl. 

40.  Toum  of  De  IVitt. — ^A  burial-place  was  discovered  in  East  Syra- 
cuse, lot  42,  in  1878,  from  which  many  skeletons  were  taken.  They  were 
inclosed  in  rude  stone  cists,  which  yielded  also  clay  pipes,  arrow-heads, 
and  celts.    I^ear  Jamesville  fine  stone  pipes  have  been  found. 

41.  Town  of  La  Fayette, — On  lot  3,  east  side  of  the  reservoir,  is  the 
site  of  the  large  fort  destroyed  in  1696,  during  Frontenac's  invasion.  It 
was  a  stockade  and  earthwork,  and  the  remains  are  both  Indian  and 
European.    Several  burial-places  occur  in  this  vicinity. 

42.  On  lot  13  was  a  large  Indian  orchard  and  a  settlement,  which  was 
abandoned  on  the  invasion  of  1779. 
The  relics  are  both  Indian  and 
European.  A  burial-place  has  the 
graves  in  rows,  and  also  scattered 
promiscuously.  The  bodies  were 
inclosed  in  boxes  of  wood  or  bark. 
(Clarlc.) 

Town  ofPompey. — This  has  many 
sites,  nearly  all  historic,  and  fully 
described  by  Clark,  but  with  some 
errors. 

43.  At  this  point  is  a  village  site, 
which  had  circular  lines  of  stone 
and  relics  of  mixed  origin.    [ClarJc.) 

44.  A  little  south  of  the  last  named 
is  a  burial-place,  and  also  lines  of 
earthworks,  with  similar  remains. 
(ClarJc.) 

45.  On  lot  19  was  a  village  site 
with  four  streets,  and  mixed  relics. 
[Clark.) 

46.  On  lot  9  is  Indian  Hill,  probably  the  Onondaga  Castle  of  1650. 
Clark  describes  the  settlement  as  about  a  mile  long,  with  a  burial-place 
of  30  acres,  but  makes  an  overestimate  again.    He  describes  the  earth- 
work as  elliptical.    European  relics  are  found  there  yet.    It  ma^  ^-siyssi.^ 
slightly  into  lot  20. 


Fio.  9. 
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47.  East  of  lot  44  was  an  aogolAr  earthwork  and  Btaokade,  inclouug 
Ave  acres,  with  a  barial-place.  ( Olark.)  The  plan  given  by  Olark  voold 
seem  to  be  reversed  by  present  indications.  This  is  a  prehistoric  site, 
and  has  yielded  very  fine  articles ;  among  the  rest,  a  clay  pipe  with  14 
homan  &ces,  and  earthenware  with  iaces  lated  on  at  the  comers- 
On  lot  68  there  is  a  site  of  aboat  3  acres. 

48.  The  site  on  lot  69  is  described  by  Clark  as  similar  to  No.  47,  bat 
it  is  on  higher  land  and  has  some  European  relics. 

50.  On  lot  100  is  a  ditch  with  a  stockade  inclosing  8  acres,  with    raves 


FiQ.  10. 


within  and  vithoat.  The  bodies  were  placed  in  rows,  which  face  the 
east  and  west  alternately.  {Clark.)  A  historic  site,  Judged  by  relics. 
The  post-holes  and  graves  can  yet  be  seen. 

49.  On  tot  99,  and  like  the  last  {ClarJc],  graves  are  yet  distinct. 

On  lot  98,  touching  the  town  line  of  Fabigs,  is  another  circniar  site 
on  a  hill-top,  and  of  early  date,  thongh  the  writer  discovered  Enxopean 
articles  mixed  with  the  pecaliar  pottery.  This  is  not  mentioned  by  Olark. 
'  54.  This  was  "Indian  Fort."  An  earthwork  on  lot  33,  inclosing  ten 
a^res,  with  a  straight  ditch  across  the  point,  the  flanks  being  defended 
by  steep  banks  of  the  ravine.  Pottery  and  early  Indian  relics  abound, 
but  with  some  European  articles.  (ClarJc.)  Some  have  supposed  this  was 
occupied  by  the  Onondagas  jnst  before  they  moved  to  Indian  HUL 
Through  this  town  and  on  the  Seneca  and  Oswego  Bivers  brass  and  iion 
arrow-heads  are  sometimes  found,  of  European  origin,  occasionally  per- 
forated, and  of  tJie  same  pattern  as  those  found  witji  the  "  Sketet<m8  in 
Armor"  at  Fall  Rivet. 


MISCELLANEOUS   PAPERS   RELATING   TO   ANTHROPOLOGY.    657 

Toicn  o/Manlius, — The  deep  spring  on  lot  79  was  the  eastern  door  of 
the  Onondagas,  and  shows  signs  of  their  occupancy.  It  was  the  start- 
ing-point for  surveys.  There  is  a  reputed  earthwork  in  the  west  part  of 
this  town,  but  of  doubtful  character. 

GENERAL  REMARKS. 

Some  banner-stones  of  striped  slate  have  been  found  in  Gamillus,  and 
one  on  Skaneateles  Lake.  Arrow  and  spear  heads  are  occasionally 
found  in  all  parts  of  the  country. 

The  settlements  in  Southeastern  Onondaga  show  a  large  and  general 
intercourse  with  the  whites ;  those  in  the  northern  part  but  very  little, 
the  only  indications  there  being  the  Indian  orchards,  a  few  brass  ket- 
tles at  Jack's  Eifts,  and  a  few  glass  beads  at  Baldwinsville.  Many  sites 
have  no  signs  of  vessels  of  any  kind.  Potstone  vessels  occur  in  several 
localities,  but  seldom  in  connection  with  earthenware.  Banner-stones, 
bird  totems,  and  gorgets  of  striped  slate  occur  in  many  places,  some 
apparently  recent.  Catlinite  is  found  at  PhoBnix  and  Onondaga  Lake. 
Polished  slate  arrows  are  found  on  all  the  rivers,  but  sparingly.  Stone 
tubes  are  generally  of  striped  slate,  and  of  many  forms,  while  pipes 
have  their  usual  variety  of  form  and  material.  Copper  articles  are  not 
common,  but  are  generally  ^e.  Stone  cups  take  many  shapes,  a  hand- 
some circular  one  of  striped  slate  from  Hannibal  being  the  finest. 
Banner-stone  and  gorgets  vary  greatly  in  form  and  material.  Plummets 
are  often  highly  finished,  and  some  of  the  finest  driUs  have  been  dis- 
covered here.  Arrows  and  spears  are  of  all  materials  and  finish.  Sink- 
ers and  hammer-stones  occur  on  most  sites,  and  the  latter  exhibit  a  per- 
plexing variety  of  forms.  Many  fine  articles  have  been  found  on  the 
great  trail  from  the  north  crossing  at  Brewertown,  and  others  near  the 
east  and  west  trails. 

The  Onondagas  were  partial  to  stockades,  although  they  also  had 
earthworks.  None  of  the  settlements  seem  very  ancient,  and  the  defens- 
ive works  may  be  placed  in  four  groups :  Earthworks  along  the  Seneca 
and  Oswego  Bivers,  east  and  north  of  Baldwinsville;  simple  stockades 
about  Baldwinsville  5  earthworks  in  Elbridge;  earthworks  and  stock- 
ades combined  in  Pompey.  The  last  two  groups  have  features  in  com- 
mon, but  the  others  are  distinct ;  they  seem  of  difierent  periods. 

The  pottery  is  of  the  ordinary  Indian  type,  and  some  attempt  has  been 
made  to  compare  sites  by  its  styles  of  ornament.  Celts  are  of  both  hard 
and  soft  stone,  and  pestles  and  mortars  of  common  forms.  Semi-cir- 
cular slate  knives  are  sometimes  found,  generally  without  a  thickened 
back. 

There  are  no  large  burial-places  known  near  the  Seneca  Eiver,  but 

the  bodies  found  are  in  a  sitting  posture,  and  com  frequently  occurs  in 

gi'aves.    Horn  implements  are  found  on  the  southern  sites,  seldom  on 

the  northern ;  and  there  are  marked  differences  in  arrows,  spears,  and 

earthenware. 

S.  Mis.  109 42 
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A  PERFOEATED  TABLET  OF  STOlirB  FROM  liTEW  YORK 

By  William  Wallace  Tooesb,  Sag  Harbor,  N,  T. 

In  every  considerable  collection  of  aboriginal  antiquities  can  be  seen 
those  thin,  perforated  tablets  of  stone,  commonly  called  gorgets,  twine- 
twisters,  pendants,  or  whatever  else  the  theory  or  fancy  of  diifferent 
writers  or  collectors  have  bestowed  upon  them.* 

These  fanciful  titles  are  mostly  coiyectures,  for  it  is  a  recognized  fact 
that  no  one  yet  knows  the  aboriginal  use  of  these  tablets  with  any  de- 
gree of  certain ty.t  Those  with  one  to  five  perforations  are  all  given  the 
same  name  or  put  into  the  same  class,  without  regard  to  the  fact  that 
those  with  more  than  two  perforations  of  a  recognized  form  were  used 
for  a  different  purpose  and  should  be  classed  differently. 

We  do  not  call  drills  arrow-points,  nor  grooved  axes  celts,  becaose 
they  have  the  same  kind  of  points  or  blades. 

So  it  ought  to  be  with  the  different  forms  of  these  perforated  tablets. 
To  those  with  one  perforation  perhaps  belong  the  name  of  pendant,  hav- 
ing been  used  for  personal  adornment,  but  as  the  greater  number  of 
those  with  two  perforations  bear  no  marks  of  having  been  worn  sus- 
pended by  a  string,  may  be  called  twine-twisters  or  anything  else  that 
theory  may  invent  but  cannot  prove.  As  the  writer  of  this  brief  article 
does  not  care  at  present  to  theorize  in  regard  to  the  uses  of  the  tablets 
with  one  or  two  perforations  we  will  leave  those  out  d  the  subject  aod 
proceed  to  explain  the  object  of  this  essay. 

The  tablets  with  four  perforations  similar  to  one  already  figured  and 
described  as  a  gorget  by  a  well-known  writer  on  this  subject,  |  (who 
does  not  say  whether  the  specimen  bears  any  cord  marks  or  not,  prob- 
ably not,)  belong  to  another  class,  and  were  no  doubt  used  for  an  entirely 
different  purpose. 

It  is  one  of  these  tablets  in  my  possession  that  I  intend  to  describe 
and  to  prove,  as  I  have  already  done  to  the  satisfaction  of  all  who  have 
seen  it,  that  it  is  neither  a  gorget,  twine-twister,  totem,  or  pendant,  bat 
something  that  I  have  never  seen  mentioned  in  any  work  bearing  on 
the  subject  that  has  been  accessible  to  me. 

That  something  is  nothing  more  nor  less  than  a  puzzle,  a  plaything 
made  to  amuse  some  young  savage,  or  perhaps  an  older  one,  aa  we  know 
they  are  easily  amused. 

This  tablet,  of  which  figures  1  and  2  show  the  obverse  and  reverse,  is 
made  of  slate  with  the  usual  countersunk  perforations  common  to  all 
perforated  tablets,  and  is  marked  on  its  edge  with  twenty-four  tally  or  rec- 
ord marks.  These  have  become  nearly  obliterated  by  time  and  weather. 
This  tablet  was  found  on  Montauk  Point,  I^ew  York,  and  must  have  been 

*  Jones.    Antiquities  of  the  Sonthem  Indians. 

tRan.    Smithsonian  Contribntions,  No.  287,  1876|  page  33. 

t  Abbott.    Primitive  Industry,  Fig.  361,  1881. 
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in  use  for  a  long  time  to  have  caused  the  wear  near  the  perforations, 
consequently  have  been  the  cherished  property  of  its  aboriginal  owner. 

One  can  easily  see  the  marks  of  where  the  cords  have  worn  slight 
grooves  or  abrasions  between  the  different  perforations.  This  is  where 
it  differs  from  all  the  tablets  with  two  perforations  only  that  have 
come  under  my  observation,  as  they  as  a  rule  never  bear  any  marks  of 
cords.* 

This  tablet,  it  will  be  noticed,  bears  on  its  upper  margin  a  slight  notch 
or  groove,  worn  smooth  as  by  the  wearing  of  a  cord.  The  abrasions  on 
this  tablet  having  been  made  by  cords  or  sinews  passing  through  the 


various  i)erforations,  the  question  naturally  arises  how  were  the  cords 
put  on  to  have  caused  the  wear  in  those  particular  places,  and  why 
were  they  put  on  in  that  wayf  If  it  was  a  gorget  or  a  pendant,  why 
the  necessity  of  so  much  cord  traveling  through  the  different  perfora- 
tions, which  evidently  belonged  to  it  when  in  use ;  why  so  many  per- 
forations, when  one  loop  and  one  perforation  would  have  answered  f 
This  I  consider  as  a  proof  it  was  not  a  gorget,  nor  was  it  worn  as  an 
ornament. 

Let  me  proceed  and  illustrate  as  simply  as  I  can  how  this  tablet  was 
used  and  strung  during  the  aboriginal  era.  Take  a  piece  of  cord  thirty- 
six  inches  long  or  thereabouts,  tie  the  two  ends  together,  place  it  ot^l 

*  Ran.    Smithsonian  ContributionB,  No.  ^l»7 ,1^^,  ^^^gj^  ^. 
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the  tablet,  beginning  at  the  top,  fanning  a  slip  noose  through  the  two 
top  perforations,  then  following  the  direction  of  the  abrasions  with  the 
tied  end,  we  ^d  the  cord  placed  on  the  stone  as  in  Figs.  3  and  4,  which 
shows  it  better  than  any  description  conld  give.  One  slight  abrasion 
above  the  third  hole  on  Fig.  3  has  not  been  covered  by  the  cord;  that 
place  has  been  made  no  doubt  by  hanging  up  the  tablet  when  not  in 
use  or  by  reversing  the  cord.  This  was  evidently  the  way  the  string 
was  placed  on  the  stone  originally,  for  in  no  other  way  could  those 
abraded  places  in  the  tablet  have  been  made. 

The  puzzle  part  of  this  tablet  is  to  get  the  string  off,  with  some  one 
holding  fast  the  knotted  end,  then  to  put  it  on  again  with  the  end  still 
fast. 

The  puzzle  is  solved  by  following  the  cords  with  the  loop  over  the  top 
down  through  the  two  lower  perforations  with  plenty  of  slack ;  after 
getting  through  the  perforations  slip  the  loop  over  and  clear  around  the 
tablet,  then  the  loop  will  be  found  separated  from  the  two  strands,  then 
the  cord  can  be  drawn  from  the  tablet  quite  easily.  In  putting  the 
cord  on  again  the  process  is  reversed,  and  consequently  more  difficolt. 

Fig.  5  represents  an  ivory  heart-shape  pazzle  from  China.  The  reader 
will  see  that  the  cord  is  put  on  in  the  same  way,  and  that  the  perfora- 
tions bear  the  same  relation  to  each  other  as  they  do  in  the  former  illus- 
trations. 

In  offering  the  above  to  the  scrutiny  of  those  who  have  made  these 
objects  of  stone  almost  their  life  study,  I  wish  to  say  that  I  know  I  am 
invading  their  domain  to  assert  that  these  tablets  with  four  perforations 
are  puzzles.  But  I  think  I  have  made  out  a  good  case  in  favor  of  this 
tablet  of  mine,  and  hope  the  subject  may  be  investigated  still  further, 
and  that  others  of  the  same  form  and  number  of  perforations  may  be 
extant  that  will  show  the  cord  marks  as  perfectly  as  mine  does,  and  thus 
corroborate  my  assertion  that  this  tablet  of  stone  is  a  puzzle. 

To  the  many  contributions  in  regard  to  the  problematic  uses  of  these 
tablets  I  offer  the  above  mite,  trusting  that  it  will  solve  partly  the 
problem  that  has  puzzled  so  many. 


ANTIQUITIES  OF  EAST  WINDSOE,  COimEOTIOUT. 

By  E.  W.  Ellsworth,  of  Eaat  WifuUar,  Conn. 

There  are  no  remains  of  aboriginal  structures  in  this  vicinitjy.  The 
indications  of  a  former  occupation  by  the  aborigines  are  scattered  relics 
found  in  the  soil.  These  relics  are  to  be  found  anywhere,  but  are  not 
remarkably  abundant  in  any  one  locality.  The  most  promising  places 
for  search  are  dry  sand  knolls,  in  the  vicinity  of  some  river,  brook,  or 
large  spring. 

The  caving  of  the  banks  of  the  Connecticut  Eiver  occasionally  disdo- 
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sea  a  place  of  interment.  The  graves  are  not  in  groups,  nor  arranged 
according  to  any  plan — sometimes  in  level  loam  soil,  thoagh  sandy  ele- 
vations seem  to  have  been  preferred. 

Usually  each  grave  contains  the  remains  of  one  individual,  though, 
in  some  cases,  those  of  several  have  been  found  near  each  other.  No 
burial  posture  is  distinctly  indicated.  Bones ,  soft,  crumbling,  and  broken, 
are  found.  The  graves  are  not  more  than  3  feet  deep.  'No  evidence  of 
artificial  preservation  of  bodies  exists,  though  there  is  a  hint  of  crema- 
tion in  the  frequent  occurrence  of  charcoal  among  the  bones,  which, 
however,  are  not  plainly  calcined. 

Spear  and  arrow  heads  have  been  found  cached.  I  have  in  my  pos- 
session a  find  of  fourteen  flint  arrow  heads,  averaging  about  two  and 
a  half  inches  in  length,  and  most  of  them  perfect.  These  heads  were 
found  at  East  Windsor  Hill,  on  my  father's  farm,  about  30  rods  from 
Connecticut  Eiver,  in  a  sand  knoll,  about  two  feet  under  ground,  asso- 
ciated with  a  little  charcoal  and  sooty  sand.  A  fragment  of  a  small 
and  remarkably  thin  soapstone  cup  was  found  near  them ;  nothing  else. 
They  came  to  light  in  consequence  of  the  digging  of  a  roadway  through 
the  knoll. 

Another  similar  find  was  made  this  spring  in  this  town  (South  Wind- 
sor), not  far  from  the  line  of  Connecticut  Central  Eailroad,  about  mid- 
way between  South  Windsor  and  East  Windsor  Hill  stations,  near  a 
brook,  in  low  ground.  The  cache  was  opened  in  plowing,  though 
the  plowman  did  not  notice  it.  Some  boys  afterward  found  flint 
spear  heads  among  the  furrows,  and  dug  up  the  ground,  and  took  out 
about  one  hundred  heads,  each  between  two  and  four  inches  in  length, 
many  whole,  some  broken.  There  was  a  scramble  among  the  boys  to 
procure  them,  and  the  collection  was  scattered  beyond  recovery  before 
it  came  to  the  notice  of  any  person  interested  to  preserve  it  entire. 

Arrow  heads  in  unusual  numbers  are  found  on  sand  hills,  brought  to 
the  surface  by  rains  and  winds ;  and  in  the  same  places  it  is  common 
to  find  flat  and  sharp  angular  chips  of  flint  and  quartz,  such  as  are  not 
found  in  our  sand  elsewhere.  These  are  suggestive  of  the  manufacture 
of  arrow  and  spear  points  at  those  localities. 

Fragments  of  clay  pottery  are  common;  but  there  is  nothing  by 
which  places  of  manufacture  can  be  located. 

Some  items  of  value  may  be  gleaned  from  the  "  Connecticut  Histor- 
ical Collections,"  published  by  John  Warner  Barber,  "New  Haven  and 
Hartford,  1836.  For  instance,  »'In  the  south  part  of  the  town"  (East 
Windsor,  now  this  town  of  South  Windsor),  "  where  Podunk  Eiver 
crosses  the  road  to  Hartford,  was  an  Indian  burying  ground.  A  few 
years  since  a  number  of  skeletons  were  discovered,  by  digging  from 
one  to  four  feet.  These  skeletons  were  found  lying  on  one  side,  knees 
drawn  up  to  the  breast,  arms  folded,  with  their  heads  to  the  south.  A 
covering  of  bark  seems  to  have  been  laid  over  them,  with  some  few  re- 
mains of  blankets ;  in  one  instance  a  small  brass  kettle  and  hatchet 
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were  found  in  good  preservation^  the  remains  of  a  gun  barrel  and  lodk, 
a  number  of  glass  bottles^  one  of  whidi  was  fonnd  nearly  half  filled 
with  some  sort  of  liquid.  These  articles  were  probably  obtained  from 
the  Dutch,  either  by  present  or  by  trade.  There  was  also  found  a  psir 
of  shears,  a  pistol,  lead  pipes,  strings  of  wampum,  small  brass  rings, 
glass  beads ;  a  female  skeleton  with  a  brass  comb ;  the  hair  was  in  a 
state  of  preservation  wherever  it  came  in  contact  with  tlie  comb.  Af- 
ter the  Podunks  had  removed  from  these  parts  they  were  known  to 
have  brought  a  dead  child  from  toward  Norwich  and  interred  it  in 
this  burying  place." 

The  Podunk  Indians  were  of  peaceable  disposition,  and  we  have  no 
records  of  serious  feuds  between  them  and  the  white  settlers.  Th^ 
(the  Indians)  suffered  much  from  forays  of  the  Mohawks,  who  roamed 
across  the  wilderness  from  the  northwest. 

Of  scattered  relics,  quartz  and  flint  arrow  points  are  most  frequently 
found  here.  These  were  probably  in  numerous  instances  lost  by  the 
Indians  in  hunting.  Then  we  have  stone  axes,  hoes,  chisels,  gouges, 
and  pestles.  A  large  proportion  of  the  axes,  hoes,  chisels,  gouges,  and 
pestles  are  made  of  trap-rock,  and  many  of  them  have  had  but  very 
little  artificial  fashioning  to  adapt  them  to  their  uses. 

There  are  localities  in  this  State,  one  of  which  in  New  Britain,  I  have 
particularly  examined,  where  trap-rock,  broken  from  the  face  of  a  diff 
by  the  atmospheric  vicissitudes  of  centuries,  has  accumulated  in  a  slo- 
ping pile  at  the  foot  of  the  cliff.  This  dShris  consists  of  elongated  and 
angular  fragments,  some*  of  which,  untouched  as  they  are  by  art,  would, 
if  found  in  our  fields  to-day,  be  mistaken  for  genuine  Indian  reUcs. 
Kettles  excavated  from  lumps  of  soapstone  are  sometimes  found.  These 
are  usually  broken  and  portions  missing.  They  are  of  rude  oval  form, 
with  a  capacity  of  from  one  to  three  gallons  \  they  have  short,  projeofr 
ing  handles  or  lugs  at  the  ends,  and  are  without  ornamental  carving. 
The  sides  and  bottoms  are  from  half  an  inch  to  an  inch  in  thickness, 
and  are  sometimes  externally  sooted,  indicating  that  they  were  used  in 
cooking. 

Fragments  of  clay  pottery  are  frequently  found  here,  though  it  is  rare 
to  find  a  single  piece  large  enough  to  show  the  size  or  shape  of  the  ves- 
sel from  which  it  was  broken.  Occasionally  a  suflacient  number  of  pieces 
of  one  utensil  are  obtainable  to  admit  of  a  reconstruction.  One  which 
I  have  in  my  possession  was  put  together  with  glue  and  brick-dust,  and 
some  gaps  were  supplied  with  the  same  composition.  It  is  now  sound, 
strong,  and  perfect  in  appearance,  and,  for  exhibition  purposes,  as  good 
as  if  it  had  never  been  broken.  This  pot  is  egg-shaped,  about  fourteen 
and  a  half  inches  high  and  eleven  inches  in  diameter,  with  a  contrac- 
tion in  the  rim  below  the  mouth.  The  sides  are  about  three-eighUis 
of  an  inch  thick.  Similar  pottery  is  always  rudely  ornamented  on  flie 
outside  by  dots  or  lines,  smooth  or  serrated,  which  were  impressed  by 
pointed  implements  when  the  clay  was  soft.    Granules  of  quartz  or  mica 
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were  commonly  mingled  with  the  clay  to  prevent  cracks  in  drying;  and 
the  ware  was  finished^  without  glaze^  by  burning  in  the  same  manner 
as  modem  bricks.  In  fact,  it  may  be  regarded  as  in  substance  soft 
brick  of  poor  quality.  One  of  these  pots,  recently  obtained  by  Dr. 
Wood,  was  found  in  the  bank  of  Connecticut  Biver,  in  Massachusetts.* 
It  was  much  broken,  and  has  been  clumsily  reconstructed,  but  is  nearly 
entire.  The  bottom  is  quite  sharply  conical,  and  the  neck  has  no  con- 
traction, but  slox)es  inward  quite  uniformly  to  the  brim.  The  figure  is 
somewhat  that  of  a  gigantic  beet.  Now,  if  we  had  given  us  a  strap  of 
leather,  say  2  inches  wide  and  18  inches  long,  and  were  required  to 
fasten  it  as  a  bail  to  this  kettle,  an  obvious  method  \vould  be  to  punch 
several  small  holes  in  the  strap  near  its  ends,  and  drill  corresponding 
holes  in  the  opposite  sides  of  the  neck  and  brim  of  the  kettle  and  lace 
the  strap  thereto  with  a  couple  of  strings.  Whether  this  particular 
kettle  ever  had  such  a  bail  we  cannot  know,  but  there  are  the  holes  of 
suitable  size  and  arrangement  for  the  purpose.  When  I  first  saw  them 
they  struck  me  as  an  experimental  attempt  of  the  finder  to  sew  or  lace 
the  broken  parts  together;  but  closer  examination  satisfied  me  that 
they  had  been  drilled  before  the  pot  was  baked,  and  while  the  clay  was 
soft,  with  some  tool  like  an  arrow  point.  Subsequently  I  learned  that 
the  finder  testified  that  the  holes  were  in  the  sides  of  the  neck  when 
the  kettle  was  found.  There  are  no  other  drilled  holes  in  the  kettle 
besides  these  on  opposite  sides  of  the  neck. 

Breaks  in  Indian  pottery  sometimes  seem  to  follow  lines  originally 
unsound,  which  gives  a  hint  that  the  process  of  manu&tcture  was  not 
continuous,  but  that  successive  portions  of  the  work  were  built  up  after 
previous  ones  had  become  firm  by  drying,  firom  which  there  sometimes 
resulted  an  imperfect  union  between  the  wet  clay  and  the  dry. 

About  the  year  1840  students  of  the  Theological  Institute,  then  lo- 
cated at  East  Windsor  Hill,  found  on  the  bank  of  Oonnecticut  Biver,  at 
the  west  end  of  the  institute  grounds,  a  deposit  of  Indian  relics.  IJhe 
place  was  a  sandy  knoll,  above  the  highest  water-mark  of  floods,  and 
was  traditionally  known  as  ^^  Gun's  Hill,"  and  as  the  site  of  an  Indian 
fort.  The  articles  then  dug  up  consisted  of  fragments  of  large  soapstone 
kettles,  of  the  form  previously  described,  axes,  chisels,  gouges,  arrow- 
points,  and  other  relics  of  stone.  Beferring  to  the  Smittisonian  work* 
No.  287,  by  Dr.  Bau,t  there  was  an  article  identical  with  figure  210;  the 
only  specimen  of  its  kind  that  I  have  known  to  be  found  in  this  region. 
These  relics  were  scattered  among  those  who  found  them,  and  the  sand 
hill  has  since  been  cut  into  by  the  river,  beyond  the  place  where  they 
were  found.  I  have,  from  that  locality,  a  cup  of  soapstone  that  will 
hold  about  a  pint;  and  an  ancient  musket  bullet  of  large  size.  I  have 
a  copper  chisel,  like  Fig.  226;  length,  3  inches;  width,  2;  thickness,  }; 

; ■ 

*  West  side,  midway  between  Thompsonyille  and  Springfield. 
t  **  The  Archsslogical  oolleotion  of  the  U.  S.  National  'MLuaeTim,'*— Smithsonian  CStmtri- 
butioni,  vol.  xxli. 
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which  was  found  by  a  laborer  in  the  meadow  directly  west  of  my  resi- 
dence.   I  have  not  known  of  any  similar  relic  found  in  this  region. 

I  have  several  times  visited  the  locality  where  was  found  that  re- 
markable ancient  implement  of  wood^  which  I  described  in  the  Smith- 
sonian Beport  for  ISTG^  p.  445.  It  lies  so  low  that  jt  is  usually  covered 
by  the  water  of  the  river.  I  had  a  good  view  of  it  last  September,  bat 
made  no  discoveries,  and  found  nothing  to  modify  the  inferences  set  forth 
in  the  report.  Undoubtedly  the  place  was  an  ancient  swamp,  lower  than 
the  present  average  water  level  of  Oonnecticut  Eiver.  The  soil  was  very 
wet  with  springs,  some  of  them  issuing  from  holes  an  inch  in  diameter. 
In  seasons  of  low  water  many  springs  appear  along  the  banks,  most  of 
which  are  ephemeral.  The  banks  being  previously  filled  with  water, 
partly  from  the  river  and  partly  fr6m  the  accumulations  of  rain,  drain 
off  in  a  low  time. 

A  great  deal  of  fine  quicksand  was  issuing  from  the  spring^  above 
mentioned,  and  I  found  more  of  this  minute  sand  in  the  clay  than  I  de- 
tected when  it  was  in  a  frozen  state.  The  natural  color  of  the  bed 
where  untinged  by  vegetable  material  is  very  blue— quite  different  from 
the  browns  of  the  loam  and  sand  now  deposited  by  the  river.  The 
grooved  log  described  in  the  report  was  unchanged.  It  inclines  down- 
ward, as  it  enters  the  bank  near  the  low- water  line,  and  lies  very  firmly 
in  place.  Prying  upon  it  with  a  lever  ten  or  twelve  feet  long  did  not 
change  its  set  in  the  least.  I  was  deterred  from  attempting  to  dig  it 
out  by  the  certainty  that  the  hole  would  immediately  fill  with  water. 

I  visited  the  place  again  on  the  18th  of  this  month.  The  water  was 
low,  and  appearances  were  not  much  changed.  I  traced  the  blue  clay 
formation  thirty  or  forty  rods  farther  north  than  I  had  previously  dis- 
covered it,  and  found  it  there  containing  much  less  vegetable  material 
Walking  about  twenty  rods  south  of  where  I  found  the  mallet,  and  near 
the  water's  edge,  on  a  gently  sloping  beach  of  loamy  sand,  I  noticed 
a  portion  of  a  buried  stone,  about  two  inches  in  length  and  half  an  inch 
in  width.  The  pecked  and  rubbed  surface  looked  familiar,  and  on  being 
taken  out  it  proved  to  be  a  pestle  of  gneiss  11^  inches  long  and  2  inches 
in  diameter.  It  is  round  and  smooth,  well  made,  and  perfect,  with  the 
exception  of  a  small  piece  broken  from  the  handle  end. 


SHELL  HEAPS  IN  B AENSTABLE  COUNTY,  MASSACHUSETTS. 

Bt  Daniel  Wino,  of  South  Tarmouthf  M(u$. 

On  both  banks  of  Bass  Biver,  which  separate  the  towns  of  Yarmouth 
and  Dennis,  in  Barnstable  County,  Massachusetts,  are  ancient  shell 
heaps  and  stone  hearths.  They  are  particularly  numerous  in  the  vicinity 
of  the  Old  Colony  Eailroad  bridge  and  below  the  village  of  George- 
town ;  in  both  cases  upon  the  Yarmouth  side  of  the  river.    They  aie 
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generally  npon  the  brow  of  the  river  bank  in  a  commanding  position^ 
thoagh  sometimes  on  lower  ground.  In  diameter  they  vary  from  4  or 
5  to  15  feet,  and  in  depth  from  2  or  3  inches  to  2  or  more  feet.  They 
consist  principally  of  oyster,  clam,  and  qoahang  shells.  Stone  imple- 
ments have  been  found  in  the  vicinity  of  shell  heaps  in  great  numbers, 
though  not  of  many  species.  This  I  attribute  to  the  fact  that  the  In- 
dians living  hereabout  used  shells  for  many  purposes.  The  Pilgrims 
on  landing  upon  our  shores  found  in  the  wigwams  baskets  formed  by 
sewing  together  shells  of  the  horseshoe  crab.  I  have  a  collection  of 
nearly  a  hundred  spear  and  arrow  points  of  stone,  in  about  every  form 
represented  in  Schoolcraft's  large  work  on  the  Indian  tribes  of  the  IJnited 
States.  I  have  also  a  stone  pestle,  ax,  hatchet,  and  a  fragment  of  a 
stone  mortar  or  kettle.  All  up  and  down  the  peninsula  of  Gape  Cod 
are  to  be  founds  stone  implements  of  the  kinds  mentioned  above— though 
in  the  attack  upon  the  Pilgrims  at  Kamskaket  Greek,  in  1620,  the  arrows 
used  by  the  Indians  were  tipped^with  brass,  eagles'  claws,  and  bits  of 
horn.  This  last  fact  led  some  writers  to  suppose  that  the  Indians  could 
find  no  suitable  material  on  the  cape  for  constructing  their  imple- 
ments. Though  there  are  no  outcropping  ledges  on  the  cape,  yet  there 
are  many  bowlders  and  fragments  of  rock  which  the  Indians  found  suited 
to  their  purposes.  I  know  of  several  ancient  burial  places,  but  they 
have  not  been  examined,  or,  if  they  have,  I  am  not  aware  of  the  fact. 


A  SGULPTUEBD  STONE  POUKD  IN  ST.  GBOEGB,  NEW  BEUNS- 

WIGK. 

Bt  J.  Allen  Jack,  of  St.  John,  N,  B, 

In  the  autumn  of  1863  or  winter  of  1864,  a  remarkable  sculptured 
stone,  representing  a  human  face  and  head  in  profile,  was  discovered  in 
the  neighborhood  of  St.  George,  a  village  in  Charlotte  Gounty,  in  the 
province  of  New  Brunswick,  Ganada.  This  curiosity  was  found  by  a 
man  who  was  searching  for  stone  for  building  purposes,  and  was  lying 
about  100  feet  from  the  shore  of  Lake  Utopia,  under  a  bluff  of  the  same 
formation  as  the  material  on  which  the  head  is  sculptured,  which 
abounds  in  the  neighborhood.  This  bluff  is  situated  three  miles  or  more 
from  St.  Oeorge,  and  Lake  Utopia  empties  into  the  Magaguadavic 
Biver,  or,  as  it  may  be  translated  from  Indian  into  English,  the  Biver  of 
Hills,  which  flows  towards  and  pours  through  the  village  in  the  form  of 
a  beautiful  waterfall.  The  stone,  irrespective  of  the  cutting,  which  is 
in  relief,  has  a  flat  surface,  and  is  of  the  uniform  thickness  of  2  inches. 
Its  form  is  rounded  elliptical,  and  it  measures  21^  inches  longitudinally 
and  18^  inches  across  the  shorter  diameter.  The  stone  is  granulite,  being 
distinguished  from  granite  proper  by  the  absence  of  mica.  The  sculp- 
ture, shortly  after  it  was  discovered,  attracted  a  good  deal  of  attention, 
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and  ^as  examined  by  aunmber  of  peraooB  possessing  respectable  Bcien- 
tific  nttainments.  As  far  as  I  am  aware,  liowever,  neither  ita  visible 
cliaracteristics,  nor  its  history,  or  its  historical  associations  have  ever 
been  carefnlly  studied  by  any  conversant  with  American  archaeoloBj'. 
This  carved  stone  was  found  at  the  i)oint  marked  a  in  the  accompanying 
map.  For  myself,  while  undertaking  to  comment  upon  this  interesting 
memento  of  a  past  age,  I  mnst  at  the  outset  acknowledge  my  want  of 
qnalifications  for  the  purpose,  and  explain  that  my  object  is  rather  to 
suggest  than  to  dogmatize,  and  to  give  such  small  assistance  to  the 
learned  as  is  comprised  in  scraps  of  information  which  I  have  been  able 
to  obtain  from  various  sources. 

A  tolerable  knowledge  of  the  history  of  Charlotte  County  and  of 
the  ])rovince,  and  an  imperfect  memory  and  record  of  the  contents  of 
several  letters  received  from  various  persons  upon  the  principal  subject, 
are  all  of  some  service  in  furthering  my  purpose.  The  letters  which 
were  written  to  aasiat  me  in  preparing  a  paper  ujion  the  stone,  subse- 
quently read  before  the  Natural  History  Society  of  S'ew  Brunswick, 
an  association  not  now  in  existence,  were  unfortunately  destroyed  in 
the  great  fire  of  St.  John.  The  paper  itself  was  preserved,  and  cm- 
bodies  at  least  a  portion  of  the  contents  of  the  letter.  Opinion,  at  the 
time  of  discovery,  was  somewhat  divided,  both  in  regard  to  the  nation- 
ality of  the  workiimn 
by  whom  the  stone  was 
cai'ved  and  also  in  re- 
spect to  the  object  of 
the  work.  Three  Riig- 
gestions,  one  of  which 
is  probably  correct, 
were  offered  by  differ 
ent  parties  with  refcr-J 
ence  to  the  workmen  :| 
First,  that  he  wt 
British  colonist; 
ondly,  that  he  wf 
Frenchman,  and,  third- 1 
ly,  that  he  was  an 
diau.  The  discussion  ' 
of  these  severid  projio- 
sitious  naturally  sug- 
gests, if  it  does  not  nec- 
essarily involve,  in  each 
case  a  consideration  of 
themotivesofthewurlc- 
luau.  I  have  little  ItL'sitatiou  iu  dismissing,  .is  highly  improbable,  the 
hypothesis  that  the  artist  was  a  British  colonist.  The  appearance 
nnd  position  of  the  stone  when  discovered,  to  which  I  shall  presently 


668     MISCELLANEOUS   PAPERS   RELATING   TO   ANTHROPOLOGY. 

more  particularly  refer,  convince  me  that  it  was  not  carved  for  the  pur- 
pose of  deceiving  scientific  investigators,  as  might  be,  and  I  believe  has 
been,  charged.  For  the  same  reasons  I  am  led  to  form  a  strong  opinion 
that  the  carving  was  executed  long  before  the  date  of  British  occupa- 
tion. Irrespective  of  these  reasons,  however,  I  would  point  to  the  carv- 
ing itself  as  an  answer  to  the  theory ;  and  the  argument  here  makes  as 
strongly  against  the  suggestion  of  French  origin  as  it  does  against  that 
of  British.  The  features  and  expression  of  the  face  are  not  in  any  re- 
spect European,  neither  is  the  shape  of  the  head.  Again  the  ellipti- 
cal eye,  appearing  on  a  profile  as  it  should  only  properly  appear  to  the 
spectator  in  the  full  face,  is  a  characteristic  of  Eastern,  especially  of 
Egyptian,  art.  I  have  not  the  means  at  hand  to  verify  the  opinion,  bat, 
if  my  memory  serves  me  rightly,  this  same  peculiarity  appears  in  de- 
lineations of  human  faces  among  the  ancient  Mexican  Indians,  if  not 
among  other  American  tribes.  The  theory  for  which  I  contend  is, 
^that  a  European  workman,  either  skilled  or  unskilled,  would  have  pro- 
duced something  having  a  semblance  to  a  European  subject  or  work  of 
art.  The  suggestion  of  French  origin  for  the  sculpture  leads  me  to 
speak  of  the  connection  of  the  French  with  the  history  of  this  part 
of  the  province. 

The  earliest  record  of  the  French  occupation  of  Acadia  is  that  of 
De  Monts,  who  with  a  party  of  fellow-countrymen  passed  the  winter  rf 
1604  on  the  island  of  St.  Croix,  situated  on  the  river  of  the  same  name, 
forming  the  boundary  between  the  province  and  the  State  of  Maine, 
and  distant  about  twenty -one  miles  from  the  village  of  St.  Gteorge.    I 
have  never  heard  of  there  being  any  considerable  number  of  French  set- 
tlers in  the  neighborhood  of  St.  George,  and  cannot  even  say  with  cer- 
tainty that  there  were  any  French  families  permanently  settled  there. 
I/Etang  approaches  to  within  300  feet  or  so  of  Utopia,  and  La  T^te  Pas- 
sage is  distant  about  eight  miles  from  the  village,  and  the  occurrence  of 
these  names  may  lead  to  the  inference  that  there  was  a  partial  French 
occupation  of  the  adjacent  country.    I  have  indeed  heard  of  inscriptions 
on  the  rock  at  Black's  Harbor,  or  its  vicinity,  on  Bliss's  Island,  which  are 
supposed  to  be  in  French,  but  have  never  met  any  one  who  had  actu- 
ally seen  these  inscriptions.    This  island  is  nearly  half  way  between 
Campobello  or  Deer  Island  and  Utopia,  from  which  it  is  about  ten 
miles  distant,  and  opposite  the  mouth  of  La  T^te  Passage.     By  no  hy- 
pothesis, however,  am  I  able  to  connect  this  curiosity  with  any  Euro- 
pean custom  or  idea,  and  consequently  the  remainder  of  my  investiga- 
tion will  be  devoted  to  the  argument  in  favor  of  its  Indian  origin. 

If  it  is  possible  to  derive  approximately  accurate  information  as  to 
the  age  of  the  stone  from  its  situation  and  condition  when  found,  it 
would  of  course  assist  materially  in  discovering  the  nationality  of  the 
workman.  I  believe  that  the  finder,  who,  a«  I  have  stated,  was  search- 
ing for  stone  for  building  i)urposes,  was  attracted  by  the  shape  of  the 
stone  in  question ;  that  it  was  lying  on  the  surface  and  covered  with 
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moss,  and  that  it  was  not  until  the  removal  of  the  moss  that  the  true 
character  of  the  object  appeared.  An  examination  of  its  surface  must, 
I  think,  convince  the  observer  that  the  stone  has  been  subjected  to  the 
long-continued  action  of  water,  and  from  its  situation  it  seems  fairly 
certain  that  the  water  which  has  produced  the  wasted  appearance  was 
rain,  and  rain  only.  An  expert  might  perhaps  form  a  tolerably  accu- 
rate opinion  as  to  the  period  which  would  be  required  for  ordinary  rain- 
falls to  effect  such  results  as  are  here  plainly  visible.  For  myself,  I 
hesitate  to  speak  of  the  precise  period  where  the  stone  showed  no 
marks  of  rain.  I  feel,  however,  that  I  am  safe  in  expressing  the  belief 
that  it  would  require  a  length  of  time  commencing  at  a  date  before  a 
Frenchman  is  known  to  have  set  foot  in  the  country  to  produce  from 
the  action  of  rain  so  worn  a  surface  as  this  stone  exhibits.  If  this 
proposition  is  correct,  there  can  be  no  reasonable  ground  to  doubt  that 
the  carving  is  the  work  of  an  Indian.  I  may  refer,  but  solely  for  the 
purpose  of  expressing  my  disbelief  in  any  such  hypothesis,  to  the  sug- 
gestion that  art,  employed  for  the  purpose  of  deceiving,  and  not  any 
force  of  nature,  has  produced  the  worn  appearance  to  which  reference 
has  been  made.  The  mossy  deposit,  and  the  unfrequented  locality  in 
which  the  curiosity  was  found,  both  aid  in  dispelling  this  idea  5  but  even 
had  it  been  found  in  an  often  visited  part,  and  without  its  mossy  cov- 
ering, I  should  have  no  hesitation  in  affirming  that  its  worn  appearance 
was  not  due  to  the  hand  of  man.  I  may  further  urge  that,  had  the  object 
of  the  workman  been  solely  to  deceive,  he  would  have  scarcely  selected 
a  stone  whereon  to  carve  of  a  granite  character,  and  especially  a  piece  of 
granulite,  one  of  the  hardest  of  rocks  to  work,  being  not  only  hard  in  qual- 
ity but  of  crystalline  structure,  and  ill-adapted  for  receiving  a  polish,  at 
leasx  under  rough  tools.  Granting,  however,  that  for  the  reason  stated  we 
are  justified  in  assigning  the  origin  of  the  carving  to  the  Indian  period, 
there  still  remain  many  difficulties  in  the  way  of  determining  its  object 
or  meaning.  There  are  at  the  present  time  several  Indians  in  the 
neighborhood  of  St.  George,  but  half  a  century  ago  there  were  many 
more  in  that  locality,  and  previous  to  the  commencement  of  that  period 
the  vicinity  of  the  canal,  about  one  and  one-half  miles  from  the  bluff 
mentioned  before,  was  continuously  a  favorite  camping  ground  for  these 
people.  The  Magaguadavic  Lakes  abound  in  fish,  even  at  the  present 
day,  and  the  surrounding  woods,  formerly  well  stocked  with  all  kinds 
of  game,  would  prove  a  great  attraction  to  the  savage  hunters,  and  the 
proximity  of  the  sea  would  also  add  to  the  attractions.  The  Magagua- 
davic Indians  speak  the  Milicete  language,  and  are,  I  believe,  members 
of  that  tribe,  and  are,  of  course,  descended  from  the  Algonquins.  I  speak 
with  some  hesitation  of  their  being  Milicetes,  because  I  understand  that 
the  Passamaquods  claim  to  be  distinct  from  the  Milicetes,  and  there 
may  be  some  question  whether  Magaguadavic  Indians  were  not  a  por- 
tion of  the  former  tribe.  A  very  obvious  question  presents  itself  to  the 
mind  of  the  investigator,  which  may  here  very  properly  be  considered. 
What  purpose  would  an  Indian  have  in  view  in  ptod\\ft\si%\X^  ^soo^sss^ss^ 
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work  of  art  t  In  the  paper  which  I  read  before  the  New  Brunswick 
Society  I  was  unable  to  give  any  tolerably  satisfactory  reply  to  this. 
'  At  the  present  time  I  thihk  that  I  can  suggest  an  answer  which 
may  be  correct,  and  which,  at  least,  deserves  some  consideration.  The 
members  of  that  society  were,  if  I  mistake  not,  generally  impressed  with 
the  force  of  the  arguments  brought  forward  to  support  the  suggestion 
that  the  sculptor  was  an  Indian,  and  were  inclined  to  guess  that  the 
carving  was,  in  some  indefinite  way,  connected  with  the  funeral  rites, 
or  was  in  commemoration  of  a  departed  brave.  Ko  work  published  at 
that  time  afforded  any  solution  of  the  difficulty.  No  relics  of  a  similar 
character  to  this  had  been  dug  up  at  any  Indian  burial  ground  in  New 
Brunswick,  and  although  our  Indians  produce  very  well  executed  fall 
relief  figures  of  the  beaver,  the  muskrat,  and  the  otter,  upon  soapstone 
pipes,  tiieir  skill  apparently  goes  no  further  in  this  direction.  I  have 
indeed  seen  rude  sketches  of  human  figures  executed  by  these  people, 
but  have  never  seen  or  been  informed  of  any  likeness  to  a  man  being 
carved  by  them  in  stone.  It  was  only  by  bringing  pieces  of  informa- 
tion together,  and  after  the  l^pse  of  some  years,  that  I  was  enabled  to 
suggest  an  answer  to  an  apparently  almost  unanswerable  question. 
Upon  one  occasion,  while  in  conversation  with  an  old  resident  of  St 
George,  he  gave  me  an  account  of  a  somewhat  singular  monument 
which,  many  years  before  this  period,  stood  on  the  summit  of  a  high 
hill  near  the  canal,  and  about  one-half  mile  distant  from  the  place 
where  the  carved  stone  was  found.  It  consisted  of  a  large  ovbI  or 
rounded  stone,  weighing,  as  my  informant  roughly  estimates,  seventy- 
five  hundred  weight,  lying  on  three  vertical  stone  columns,  from  ten 
inches  to  one  foot  in  height,  and  firmly  sunk  in  the  ground  thus  .  *  . 
(The  above  weight,  I  should  imagine,  is  an  over-estimate,  but  I  give  it 
as  stated  to  me.)  The  site  of  this  monument  is  marked  b  on  the  pre- 
ceding map.  My  informant  stated  that  the  boys  and  other  visitors 
were  in  the  habit  of  throwing  stones  at  the  columns,  and  that  eventually 
the  monument  was  tumbled  over,  by  the  combined  effort  of  a  number 
of  ship  carpenters,  and  fell  crashing  into  the  valley.  Some  years  after- 
wards I  read,  for  the  first  time,  Francis  Parkman's  "  Pioneers  of  France 
in  the  New  World,"  when  my  attention  was  at  once  arrested,  and  the 
conversation  with  the  gentleman  from  St.  George  brought  to  my  mind, 
by  a  passage  which  occurs  on  page  349,  of  that  highly  interesting 
work. 

Ohamplain,  the  writer  states,  had  journeyed  up  the  Ottawa  River  be- 
yond Lake  Coulange,  and  had  reached  an  island  in  the  neighborhood 
of  the  village  of  a  chief  named  Tessonat,  which,  Mr.  Parkman  is  of 
opinion,  was  on  the  Lower  Lake  des  Allumettes.  I  quote  what  the  his- 
torian writes  of  what  the  French  explorer  sees:  ^^Here,  too,  was  a 
cemetery,  which  excited  the  wonder  of  Ohamplain,  for  the  dead  were 
better  cared  for  than  the  living.  Over  each  grave  a  flat  tablet  of 
wood  was  supported  on  posts,  and  at  one  end  stood  an  upright  tablet, 
OArred  with  an  intended  reii^Te8eii\;db\^oTiol>^<^ 
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Now,  it  may  be  that  there  is  no  connectioii  whatever  between  the  Indian 
custom  described  by  Ohamplain,  as  existing  at  the  place  described,  and 
the  finding  of  the  sculpture  and  the  appearance  of  a  large  stone,  sup* 
ported  on  stone  columns,  at  a  place  in  New  Brunswick.  The  points  are 
certainly  far  apart,  and  while  in  the  one  case  there  is  clear  evidence  of 
the  common  custom,  there  is  in  the  other  barely  sufficient  evidence  to 
justify  the  supposition  that  there  may  be  a  single  instance  of  the  adop* 
tion  of  the  custom.  The  Magaguadavic  Indians  indeed  have  a  tradition 
that  they  were  driven  from  some  distant  part  of  Canada  to  the  seaboard, 
but  if  this  were  established  as  a  fact,  it  would  scarcely  aid  in  the  elucida- 
tion of  this  matter.  Two. conjectures  may  be  made,  however,  either  of 
which  if  correct  might  account  for  the  supposed  existence  of  an  Ottawa 
custom  in  New  Brunswick.  An  Indian  might  have  been  captured,  or 
might  have  been  expelled  by  his  brethren  on  the  Lower  Lake  des  Allu- 
mettes,  and  been  carried,  or  have  found  his  way,  to  the  maritime  province^ 
Or,  a  young  Milicetes  might  have  been  carried  away  by  the  Ottawas,  and 
have  escaped  to  his  old  home.  In  the  one  case  the  prisoner  would  nat- 
urally wish  to  secure  for  his  burial  place  the  monuments  which  had  orna- 
mented the  graves  of  his  fathers,  and  might  have  succqpded  in  securing 
the  aid  of  his  captors  in  the  accomplishment  of  his  object.  In  the  other 
the  escaped  captive  might  well  desire  to  adopt  the  arts  of  his  former 
masters,  and  wish  to  take  his  last  rest  beneath  a  monument  with  his 
effigy  at  its  head.  The  use  of  a  large  stone  instead  of  a  wooden  tablet 
scarcely  deserves  comment,  for  the  change  of  material  would  in  no  sense 
interfere  with  the  object  in  view,  but  on  the  contrary  would  render  the 
monument  more  deserving  of  the  name. 

I  think  that  a  careftd  or  even  superficial  examination  of  the  carving 
must  impress  the  observer  with  the  idea  that  it  is  intended  to  repre- 
sent the  face  of  an  Indian,  and  the  head,  although  viewed  only  laterally, 
certainly  presents  many  of  the  peculiarities  of  the  North  American  type. 
Of  course  the  examiner  is  placed  at  a  great  disadvantage  in  having 
only  a  profile,  and  not  a  completely  developed  head,  as  for  ethnological 
purposes  craniology  is  chiefly  available  when  an  opportunity  is  given 
to  measure  the  comparative  breadth  from  the  petrous  portion  of  the 
right,  to  the  petrous  portion  of  the  left  temporal  bone,  or  to  measure 
from  and  to  the  parts  of  a  carved  head  representing  these  portions. 
There  is  a  portrait  of  a  Magaguadavic  Indian  by  Mr.  0.  Ward,  of  St. 
Qeorge,  which  is  considered  to  present  some  points  of  resemblance  to 
the  head  in  discussion,  which  may  be  found  in  the  Illustrated  London 
News  of  the  5th  of  September,  1863,  No.  1220.  The  fashion  of  wearing 
the  hair  as  represented  by  the  carving  is  perhaps  somewhat  calculated 
to  puzzle  the  investigator,  but  there  is  scarcely  anything  sufficiently 
definite  in  the  delineation  to  enable  one  to  trace  an  analogy  to  either 
Indian  or  European  fashions.  It  may  be  noticed  that  some  have  ez-^ 
pressed  an  opinion  that  a  wig  was  intended  to  be  represented. 
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A  SOPPOSED  SPECIMEN  OF  ABOKIGINAli  AET, 

Discorered  at  Gondola  Point,  pariah  of  Rotheaay ,  in  Kings  Coanty,  New  Bmnairick, 
anil  exhibited  at  the  Provincial  Exhibition  held  at  the  Uechauica'  Znatitnte,  St. 
John,  New  Brnnswiok.     (Automuof  A.  D.  1851  f) 

Bt  G.  F.  Mattqew. 

hWing  in  the  neighborhood  of  the  spot  where  this  object  was  foond, 
I  iiuclertook,  at  the  request  of  J.  Allen  Jack,  esq.,  to  make  Inquiry  into 
the  circainstances  connected  with  its  discovery.  It  had  been  fonnd, 
I  was  told,  on  the  farm  of  Andrew  Kilpatrick  (now  owned  by  David 
Eilpatrick),  abont  half  a  mile  from  the  Episcopal  church,  near  Gondola 
Point.  It  was  turned  oat  from  a  depth  of  between  three  and  four  feet 
below  the  surface  of  the  ground  in  digging  a  cellar  ou  the  farm  refeired 
to;  and  was  intmsted  to  Mr.  Harding  to  take  to  St.  John  and  ex- 
hibit at  the  provincial  exhibition  held  at  the  Mechanics'  Institute  (in  the 
year  1851 !) 
In  general  outline  the  object,  which  is  a  rough-looking  stone,  is  of  an 

oval  form,  2  teei 
11|  inches  long,  1 
foot  3}  inches 
l)  broad,  and  1  foot 
inches  deep; 
and  as  .  regards 
most  of  its  snrface 
does  not  differ  from 
an  ordinary  bowl- 
der of  Lower  Carboniferous  conglomerate,  numbers  of  which  lie  acafr 
tered  around  the  neighboring  fields.  This  conglomerate  consists  chiefly 
of  pieces  of  granite,  and  protogene  in  association  with  less  numeroos, 
but  characteristic  fragments  of  crystalline  limestone  of  the  upper  series 
of  the  Laurentian  area,  the  border  of  which  lies  about  a  mile  to  the 
southward  of  the  point  where  the  bowlder  was  fonnd.  I  am  satisfied, 
therefore,  that  the  bowlder  was  not  brought  from  a  distance,  but  belong 
in  the  neighborhood  where  it  was  dug  up. 

While,  as  regards  most  of  its  surface,  this  stone  does  not  differ  from 
an  ordinary  bowlder,  there  is  an  exception  in  the  appearance  of  one  end. 
This  has  been  carved  into  the  form  of  a  hnman  head,  looking  ont,  as  it 
were,  fh)m  the  end  of  the  stone.  Thefeaturesareaquiline,n]delyGarred, 
and  somewhat  irregular,  as  though  chiseled  by  an  unskilled  hand.  Thef 
present  the  appearance  of  having  been  worked  out  upon  the  surfJEioe  of 
the  stone  by  using  certaiu  hard  protuberances  as  the  basis  for  the  moie 
prominent  features  and  graving  the  rest  to  correspond.  The  artist  hu 
apparently  seized  upon  a  rude  semblance  of  the  hamau  face  presented, 
and  worked  out  the  finer  lineaments  to  correspond. 
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On  examining  the  carved  head  carefully  it  was  found  that  the  surface 
!had  been  coated  with  a.  dark-red  pigment.  This  could  hardly  have 
t)een  on  the  stone  when  it  was  dug  up,  if,  as  I  was  assured,  it  came 
from  a  depth  beneath  the  surface  of  three  feet  or  more ;  and  for  the  fol- 
lowing reasons  I  suppose  it  to  have  been  painted  after  it  was  exhumed. 

An  examination  of  the  bank  or  hillside  where  the  relic  was  found 
revealed  the  presence  of  "Drift,'' a  deposit  of  the  glacial  and  post- 
glacial period,  immediately  below  the  surface  loam,  which  is  a  foot  thick. 
The  point  at  which  the  stone  was  dug  up  is  not  more  than  about 
sixty  feet  above  the  Kennebecasis  Eiver,  and  it  would  thus  for  a  long 
period  have  been  below  the  sealevel  in  the  time  marked  by  the  accu- 
mulation of  the  Ledalelay  of  which  (or  of  the  bowlder  clay)  the  deposit 
-containing  the  stone  lay  consisted.  If  buried  by  natural  causes  in  this 
•deposit  the  age  of  the  relic  would  be  carried  back  to  a  very  distant 
X>eriod — a  period  so  distant  that  one  may  question  whether  it  could 
Tiave  had  its  present  appearance  at  that  time.  And  it  seems  more  rea- 
sonable to  suppose  that  if  it  possessed  its  present  aspect  when  dug  up, 
it  must  have  been  buried  later  than  the  Drift  period,  either  by  accident 
or  design.  The  paint  with  which  the  face  is  Covered  appears  to  have  been 
a  subsequent  embellishment,  for  long-continued  exposure  to  the  action 
•of  the  elements  would  have  removed  the  oil  or  other  substance  which 
serves  t6  give  body  to  the  color,  and  the  paint  would  have  remained  as 
a  dry  powder  liable  to  be  brushed  off  with  the  slightest  touch. 

The  mode  of  burial  of  this  stone  cannot  now  be  verified,  owing  to  the 
<^rumbling  condition  of  the  bank,  and  its  actual  age  as  a  work  of  art 
must  remain  to  a  great  extent  a  matter  of  conjecture.  The  naturally 
rough  features  have  been  rechiseled,  and  (since  the  stone  was  dug  up) 
ooated  with  paint ;  so  that  in  some  respects  the  object  is  not  in  its  pris- 
tine condition,  and  its  value  as  an  object  or  specimen  of  aboriginal 
art  has  been  seriously  marred  by  these  changes. 


ANTIQUITIES  OF  NOVA  SCOTIA. 

By  Rev.  George  Patterson,  D.  D.,  of  New  GlangoWf  K.  S, 

No  earthworks,  properly  speaking,  exist  in  this  region,  but  shell  heaps 
^re  to  be  found  in  various  places.  The  shores  of  this  county  at  vari- 
ous places  give  evidence  of  the  former  occupation  of  the  country  by 
the  aborigines,  particularly  the  shells,  which  are  found  in  the  soil  as  it 
is  turned  up  by  the  plow,  and  the  stone  implements  which  were  formerly 
picked  up  in  abundance,  and  are  still  sometimes  found,  though  more 
rarely.  The  principal  places  are.  Middle  Eiver  Point,  Eraser's  Point, 
both  sides  of  the  East  Biver  at  its  entrance  into  the  harbor,  Fisher's 
Orant,  and  the  Beaches,  all  in  Pictou  Harbor,  and  almost  every  island 
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and  headland  in  Miegomish  Harbor.  In  the  neighboring  counties  od 
the  northern  shore  of  the  province,  the  same  thing  is  to  be  fooDd, 
particularly  at  Antigomish  Harbor  to  the  east,  and  at  Tatamagouche 
to  the  west. 

There  is  scarcely  anything  in  this  province  that  can  be  called  a 
moand  or  earthwork,  at  all  events  like  those  found  in  the  Western 
States.  There  was  found  some  years  ago,  at  Tatamagouche,  a  small 
heap.  It  was  situated  on  the  farm  of  the  late  Rev.  Hugh  Boss,  next 
to  A.  Campbell's,  wbich  forms  Campbell's  Point,  at  the  entrance  of  tbe 
harbor.  It  was  opened  and  examined  some  fifty  years  ago  by  the  late 
Dr.  Thomas  McCulloch,  of  Pictou,  who  found  in  it  a  large  number  of 
human  bones,  and  various  stone  implements.  He  published  no  accoont 
of  them,  but  I  have  learned  that  he  came  to  the  conclusion  that  it  was  a 
place  where  a  large  a  number  had  been  buried,  probably  after  a  battle. 
The  spot  has  long  been  plowed  over,  and  the  ground  leveled. 

There  was  another  found  at  Kempt,  Yarmouth  County,  in  the  west- 
ern part  of  the  province.  The  spot  where  it  was  found  was  some  fif- 
teen miles  in  the  interior,  and  some  distance  from  the  river.  It  was 
opened  by  Dr.  Joseph  Bond,  of  Bear  River,  Digby  County,  N.  S.,  aud 
from  him  I  learned  that  it  was  about  ten  feet  in  length,  five  feet  in 
width,  and  four  feet  in  height.  It  has  been  represented  to  me  as  re- 
sembling a  large  cradle  hill.  In  this  were  found  forty  very  beautifullj 
executed  stone-arrow  or  spear-heads,  which  are  now  in  the  county  mu- 
seum at  Yarmouth,  established  by  L.  E.  Baker,  esq.,  who  has  had  them 
photographed.  Dr.  Bond  supposed  that  it  was  an  ancient  burying 
place,  though  he  found  no  bones,  for  which  he  accounted  by  supposing 
that  they  had  become  so  entirely  decayed  as  to  be  no  longer  recoguixa- 
ble.  But  Dr.  John  W.  Webster,  of  Yarmouth,  informed  me  that  ficom 
the  material  around  he  believed  it  had  been  the  site  of  an  old  work- 
shop. This  might  be  the  case,  and  the  mound  might  have  been  a  cadte 
of  such  implements. 

I  have  seen  some  thin  layers  of  shell  at  points  on  the  shores  of  onr 
harbors,  but  I  am  told  that  there  are  some  of  considerable  thickness  at 
points  in  Miegomish  Harbor.  They  are  generally  close  by  the  shore, 
and  the  sea,  wearing  away  the  soil,  exposes  them  on  the  banks.  But 
none  in  this  part  of  the  country  have  undergone  a  proper  examina- 
tion. 

Thereare  in  the  museum  of  the  Mechanics'  Institute,  St.  John,N.B.,two 
sculptures.  The  one  is  very  rude,  and  will  be  found  figured  in  Dawson's 
Acadian  Geology.  The  other  is  a  medallion  of  about  fifteen  inches  in 
^diameter,  containing  a  rather  well-executed  profile  of  a  human  head. 
:But  I  am  not  certain  that  this  was  found  in  the  province. 

The  rocks  on  the  north  shore  of  the  province  are  soft,  and  are  being 
w^orn  away  so  rapidly  that  if  there  had  been  any  carving  upon  them  it 
would  long  ere  now  have  disappeared.    In  Yarmouth  a  stone  has  been 
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found  on  the  shore  with  what  looks  like  letters  engraved  on  it,  bnt 
they  have  never  been  deciphered.  The  stone  is  in  the  possession  of 
John  K.  Byerson,  of  Yarmonth.  Dr.  Gilpin,  of  Halifax,  has  discovered 
a  rock  in  Annapolis  County  with  some  engraving  on  it.  In  the  history 
of  the  county  of  Pictou,  published  by  me*  on  pages  2d-^l,  will  be  found 
au  account  of  the  only  genuine  prehistoric  cemetery  with  which  I  have 
met.  I  could  see  no  plan  of  arrangement  in  the  graves.  They  would 
be  found  at  distances  of  from  three  to  five  feet  apart,  and  over  a  space  of 
about  lifty  feet  square,  lying  to  the  west  of  a  pit.  I  was  not  able  to  find 
any  to  the  eastward,  that  is,  farther  away  from  the  shore.  The  graves 
formed  a  layer  of  brown,  velvety  mold,  two  or  three  inches  deep,  and 
containing  fragments  of  bones.  The  ground  is  gently  sloping  and  fac- 
ing south  west  wardly.  In  only  one  instance  could  I  detect  the  posture 
of  the  body.  This  one  was  lying  on  its  side,  and  doubled  up.  In  other 
instances  there  were  plainly  a  number  together,  and  the  bones  were  so 
decayed  and  seemingly  so  mixed,  that  I  could  not  trace  any  order.  I 
did  not  particularly  observe,  but  I  think  the  body  lay  noith  and  south  ' 
with  the  face  to  tha  west.  The  graves  were  shallow,  not  more  than 
from  nine  to  twelve  inches  deep. 

There  was  no  evidence  of  desiccation.  But  there  is  in  the  possession 
of  Dr.  Wm.  Doherty,  of  Kingston,  Kent  County,  N.  B.,  a  perfect 
mummy  of  an  Indian  head.  The  flEbce  retains  its  features,  and  the  hair 
adheres  as  completely  as  in  life.  It  was  found  on  a  part  of  a  bank  of 
the  river  Richibenclo.  Along  with  it  was  found  a  copper  kettle,  showing 
that  the  burial  took  place  after  the  arrival  of  Europeans,  and  while  they 
still  retained  the  practice  of  burying  the  valuables  of  the  deceased  with 
him.  The  skin  has  a  bluish  discoloration,  probably  from  the  copper. 
I  am  informed  that  up  the  St.  John's  Eiver  a  large  copper  kettle  was 
found  with  the  remains  of  a  body,  which  had  been  squeezed  into  it. 

There  are  no  quarries.  There  is  an  island  known  in  the  Micmac  lan- 
guage as  Pipestone  Island,  to  which  they  may  have  resorted  for  mate- 
rials for  their  pipes,  but  I  have  not  been  able  to  find  the  place. 

The  only  workshops  that  I  have  heard  of  in  these  maritime  provinces 
is  what  is  known  as  Bookman's  Beach,  Lunenburg  County,  ^N.  S.  It  is 
a  beach  of  sand  and  gravel,  running  east  and  west,  perhaps  300  yards 
in  length  and  connecting  an  island,  known  as  Bookman's  Island,  with 
the  main-land.  On  the  north  side  the  sea  has  heaped  up  the  sand  and 
gravel,  but  in  the  rear  of  this  it  is  lower,  and  here,  about  midway  be- 
tween the  shores,  have  been  found  large  quantitie43  of  flakes  and  splin- 
ters of  stone  and  arr^w-heads  in  various  states  of  preparation.  Many 
of  these  have  been  carried  away  by  collectors,  but  the  sea  washes  over 
the  spot,  and  after  every  storm  more  are  exposed. 

A  small  circular  heap,  about  6  feet  in  diameter,  and  from  15  to  18 
inches  high  at  the  time  of  my  visit,  has  been  supposed  by  some  to  have 
been  the  seat  of  the  ancient  arrow-maker.  But  on  close  examination 
of  the  spot  and  from  information  received  from  those  living  in  the 
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neighborhood)  as  to  the  changes  effected  upon  the  shore  by  the  action  of 
winds  and  the  sea  in  storms,  I  could  easily  see  that  the  sand  aroand  it 
had  been  swept  away,  leaving  this  spot  a  little  above  the  head  of  the 
surrounding  beach.  In  fact  changes  have  been  going  on  which  rendtf 
it  impossible  to  ascertain  how  the  ground  lay  in  those  old  days.  Bat 
the  amount  of  splinters,  hammered  stones,  &c.,  plainly  shows  what  had 
been  goiog  on.  These  principally  coDsist  of  agates  and  jaspers,  which 
are  not  to  be  found  in  any  rocks  near,  but  are  similar  to  those  found  at 
the  present  day  in  the  trap  rocks  bordering  on  the  Bay  of  Fundy,  form- 
ing the  northern  mountains  of  King  and  Annapolis  Counties,  distaot, 
in  a  direct  line  across  the  country,  nearly  sixty  miles.  A  few  are  of  the 
dioritic  rocks,  which  are  found  intrusive  in  the  southern  mountains  of 
the  same  counties,  and  some  are  of  quartz,  such  as  is  found  in  the 
metamorphic  rocks  in  the  immediate  neighborhoods  An  examination  of 
these  rocks  shows  the  process  which  had  been  going  on.  Here  is  a  stone 
at  which  the  old  arrow^maker  had  been  hammering,  with  the  view  of 
splitting  it  longitudinally,  but  the  result  was  several  cracks  crosswise, 
and  it  was  thrown  away.  Here  is  a  disk-like  stone,  around  the  edge  of 
which  he  had  been  hammering,  but,  instead  of  splitting  through  the 
center,  it  broke  away  in  fragments  to  the  side.  And  then  there  are 
flakes  of  all  sizes  and  thickness.  A  few  complete  arrow-heads  have 
been  found,  and  a  much  larger  number  of  imperfect  ones.  These  are 
all  small,  from  1|  to  2  inches  in  length,  but  are  very  finely  executed 
Stones  are  also  picked  up  which  bear  on  their  edges  the  evidence  of 
.having  been  used  as  hammers.  A  few  stone  chisels  or  axes  have  also 
'been  found,  but  it  is  evident  that  the  work  carried  on  was  mainly  of 
forming  arrow-heads,  for  which  they  brought  from  the  Bay  of  Fundy 
•the  finer  stones  mentioned.  Small  pieces  of  copper  are  also  found.  They 
^  consist  sometimes  of  small  nuggets  seemingly  in  their  natural  state, 
sometimes  they  are  flattened  out  by  hammering,  and  they  are  alao 
formed  into  small  knives  or  piercers. 

There  were  portages,  where  they  carried  their  canoes  from  one  lake  or 
stream  to  another,  or  across  a  headland.  These  were  mere  paths 
through  the  forests,  and  are  now  either  grown  up  with  wood  or  have 
been  plowed  up. 

I  have  some  small  copper  knives  and  small  specimens  of  copper,  the 

Uatter  from  Lunenburg  County.    It  has  commonly  been  supposed  that 

>the  Micmacs  were  entirely  ignorant  of  the  use  of  metals  till  the  arrival 

of  Euroi}eans.    These  show  that  they  had  at  least  got  to  the  length  of 

making  use  of  the  small  specimens  of  native  copper  found  in  the  trap 

rocks  of  the  Bay  of  Fundy.    I  have  also   some  bone  spear-headfi,  ft 

good  deal  decayed,  from  some  cemetery;  also,  a  pipe  from  the  same  place. 

It  is  made  out  of  a  very  hard  granitic  rock,  and  Dr.  Dawson,  of  McGill 

College,  Montreal,  our  highest  authority  on  the  geology  of  these  regioitfj 

says  that  he  knows  no  rock  of  the  same  kind  nearer  than  Bay  Chaleor, 
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and,  fnrthermore,  he  has  since  received  a  nnmber  of  pipe-heads,  resem- 
bling it  in  shape,  from  the  Upper  Ottawa. 

There  is,  in  the  Provincial  Mnsenm  at  Halifax,  a  collection  of  various 
aboriginal  antiquities.  It  contains,  besides  the  nsnal  stone  axes  and 
arrow-heads,  some  small  pieces  of  copper,  similar  to  those  from  Bock- 
man's  Beach,  and  a  fat  pipe  found  in  the  interior  of  the  province,  re- 
markable from  the  circumstance  of  its  having  been  found  so  far  east, 
it  being  held  that  this  is  characteristic  of  the  mound-builders  or  tribes 
of  the  far  West.  There  are  also  a  few  articles  in  the  museum  of  the 
Mechanics'  Institute  of  St.  John,  K.  B.  The  most  remarkable  are  the 
sculptured  figure  and  medallion  already  referred  to,  and  a  small  hammer 
with  a  short  stick  for  a  handle,  remarkable  for  the  manner  in  which  it 
is  fastened  to  the  helve,  being  merely  held  by  a  band  of  burnt  clay. 
Professor  Jack,  of  the  University  of  New  Brunswick,  Fredericton,  N. 
B.,  is  said  to  be  the  best  authority  in  that  province  on  this  subject. 
In  the  collection  of  Judge  Desbusay,  of  Lunenburg  County,  K.  S.,  are 
also  small  pieces  of  copper  from  Bookman's  Beach.  Dr.  Gray,  of  Ma- 
hone  Bay ;  in  the  same  county,  also  has  a  collection. 


THE  ABORIGINEa  OF  FLORIDA. 

By  S.  T.  Walker. 

In  comparison  with  their  number  and  size,  the  shell-heaps  of  Florida 
contain  but  few  relics  of  the  people  who  constructed  them.  Besides  the 
ashes  of  their  fires,  the  refuse  of  their  feasts,  and  the  fitigments  of  their 
utensils,  we  find  but  little  to  aid  us  in  our  researches  into  their  civiliza- 
tion or  condition.  The  shell-heaps  are  so  vast  in  size  that  it  is  only  when 
the  sea  has  swept  away  their  slopes  or  when  the  lime  burner  has  at- 
tacked their  sides  that  we  get  an  insight  into  the  mysteries  of  their  in- 
terior, and  even  then  there  is  little  to  be  obtained  and  but  few  uncertain 
data  given  upon  which  to  base  a  calculation.  By  far  the  greater  mass 
of  these  heaps  is  composed  of  shells,  bones  of  mammals  and  birds,  ashes, 
charcoal,  and  thin  layers  of  soil.  Scattered  throughout  the  heap  how- 
ever there  are  quantities  of  broken  pottery  and  near  the  top,  a  few  ob- 
jects of  stone,  and  numerous  implements  of  bone  or  shell. 

The  accompanying  diagram  represents  a  section  of  a  shell-heap  at  Cedar 
Keys,  Fla.,  formed  by  cutting  through  the  center  of  a  mound  to  open  a 
street.  This  may  be  considered  a  fair  representation  of  the  interior  of 
all  shell-heaps  with  the  exception  of  the  unusually  thick  stratum  of  soil 
near  the  center  of  the  mass.  From  this  it  will  be  seen  that  the  pottery 
is  pretty  uniformly  distributed  throughout  the  heap  from  the  bottom  to 
the  top  and  is  generally  in  small  fragments,  most  prbbably  pieces  of  pots 
and  utensils  accidentally  broken  during  the  ordinary  culinary  opera- 
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SECTION  OF  SHELL-HEAP. 


Six  incheji  of  modem  soil. 


(Later  stage.) 

Fine  tbin  pottery  1>eautifuny  orna- 
mented. Neatiy-made  impIemeDts  of 
boiie,  shell,  etc.  Axes,  arrow  and 
spear  heads  of  stone;  also  stone- 
beads  and  objects  of  stone  used  in 
games. 

Three  feet 


Two  feet  of  soil  containing  a  few 
fragments  of  pottery. 


tioDS  of  their  owners.    I  have  never  known  a  whole  vessel  to  be  found  m 
a  shell-heap.    An  examination  of  this  pottery,  then,  it  seems  would  give 

us  a  pretty  correct  idea  of  the  progress  of 
the  aborigines  in  the  art  of  pottery  during 
a  period  of  time  corresponding  with  that<rf 
the  age  of  the  shell-heaps.  An  inquiiy 
therefore  into  this  progress  among  the 
builders  of  the  shell •heai>s  necessarOy  in- 
volves a  question  of  time,  and  is  by  &r  the 
most  difficult  part  of  the  subject. 

In  the  section  of  the  shell-heap  given  in 
the  illustration,  it  will  be  seen  that  a 
stratum  of  soil  six  inches  in  thickness  has 
accumulated  since  the  completion  of  the 
mound,  and  that  a  similar  stratum  nearly 
two  feet  in  thickness  occupies  a  position 
near  the  center  of  the  mass,  indicating  a 
cessation  in  the  growth  of  the  heap,  when 
it  had  reached  a  height  of  seven  leet,  for 
a  i)eriod  of  time  sufficient  for  the  accnmn- 
lation  of  this  two  feet  of  soil  on  the  sor- 
face  of  the  shell.  After  this  the  accumula- 
tion of  shell  begins  again,  and  when  it  had 
acquired  a  depth  of  three  feet  it  ceased 
again  and  this  time  forever. 

Kow,  we  know  pretty  well  how  long  a 
period  has  elapsed  since  the  aborigineB 
ceased  to  inhabit  this  region,  and  althon^ 
it  is  possible  that  there  has  been  no  addi- 
tion to  this  heap  for  seventy-five  or  one 
hundred  years,  we  know  i;)ositively  that 
there  has  been  none  for  the  last  fifty  years. 
It  requires  then  at  least  fifty  years  to  ac- 
cumulate six  inches  of  soil  on  a  shell-heap, 
and  consequently  vre  may  be  justified  in 
supposing  a  period  of  two  hundred  years 
to  have  been  necessary  for  the  formation 
of  the  central  stratum  of  soil  in  this  moand. 
A  comparison  of  the  pottery  immediately 
above  and  below  this  stratum  of  soil  ^epp^  , 
senting  a  period  of  two  hundred  years 
ought  to  give  us  some  idea  of  the  rate  of 
progression  made  in  the  arts.  And  a  criti- 
'  cal  comparison  of  the  diff*erent  styles  of 

pottery  with  each  other  in  difterent  portions  of  the  heap  should  give 
us  a  rude  Idea  of  the  age  of  the  shell-heaps.    The  object  of  the  present 


(Middle  stage.) 

Better  pottery,  mdely  omamented. 
PrimitiTe  implemeots  of  bone  and 
shell. 

Four  feet 


(Earlier  stage.) 

Rude,  heavy  pottery,  destitute  of 
ornament. 

Three  feet. 
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paper  is  to  present  the  reader  with  a  description  of  the  relics  and  pottery 
found  in  each  stratum  of  the  shell-heap,  beginning  at  the  foundation 
and  ending  at  the  top,  and  from  a  comparison  of  the  various  styles 
which  mark  the  march  of  progress  and  improvement,  to  hazard  a  con- 
jecture as  to  the  time  which  elapsed  from  the  beginning  of  the  shell- 
heaps  up  to  the  advent  of  the  European. 

In  all  the  large  shell-heaps  examined  hitherto  I  have  invariably  found 
pottery  in  the  lowest  stratum  of  shell,  and,  in  many  instances,  in  the 
soil  beneath  the  foundations,  which  I  regard  as  conclusive  evidence 
that  the  aborigines  were  acquainted  with  the  art  of  fabricating  earth- 
enware pots  long  before  they  began  these  vast  accumulations  of  shell. 
The  art  however  was  in  its  rudest  state.  The  fragments  are  thick, 
heavy,  and  coarse,  the  composing  clay  often  containing  a  mixture  of 
coarse  sand  or  small  pebbles.  The  utensils  were  of  large  size  and  rudely 
fashioned,  as  shown  by  the  curves  of  the  fragments,  and  they  were  des- 
titute of  all  attempt  at  ornament.  The  rims  were  plain,  and  were  not 
thickened  or  re-enforced  to  increase  their  strength.  This  style  is  found 
generally  for  about  three  or  four  feet  in  height,  and  may  be  said  to  rep- 
sent  the  first  stage.  Above  this  a  gradual  change  is  perceptible,  the 
two  styles  overlapping,  so  that  it  is  difficult  to  say  where  one  begins  and 
the  other  ends. 

The  second  stage  however  as  we  ascend,  soon  becomes  plainly 
marked.  The  walls  of  the  utensils  become  thinner.  The  rims  are 
turned  outward  and  slightly  thickened.  Dots  and  straight  lines  are 
cat  into  the  sides  of  the  vessel  by  way  of  ornament,  and  the  thickened 
rims  are  sometimes  *'  pinched''  like  pie-crust  with  the  fingers.  During 
this  stage  the  savage  artist  first  began  to  mold  his  wares  in  rush  bas- 
kets, which  were  subsequently  burned  away,  leaving  the  vessel  curi- 
ously checked  as  though  it  had  been  pressed  while  wet  with  coarse 
cloth.  The  use  of  sand  or  gravel  is  totally  abandoned  during  this 
stage,  and  the  quality  of  the  pottery  is  in  every  way  improved.  Im- 
plements of  shell  and  bone^  are  sometimes  found,  but  they  are  generally 
few  in  number  and  rude  in  manufacture. 

This  brings  us  to  a  portion  of  the  shell-heap  corresponding  in  position 
with  the  two-feet  stratum  of  soil  shown  in  the  diagram,  and  that  stratum 
marks  the  transition  period  between  the  middle  and  modern  styles  of 
Indian  pottery.  Immediately  below  this  layer  of  soil  we  find  the  curved 
line  introduced  in  ornamental  designs  on  the  utensils,  and  a  few  frag- 
ments of  the  rims  of  pots  show  that  ears  began  to  be  attached  to  them 
for  the  convenience  of  suspension,  and  that  the  thickness  of  the  ware 
was  reduced  by  the  employment  of  better  materials.  Immediately  over 
the  stratum  of  soil  all  the  fragments  show  improvement  on  those  below. 
New  patterns  are  introduced,  and  we  begin  to  find  fragments  of  dishes, 
bowls,  cups,  as  well  as  those  of  jars  and  pots,  many  of  them  of  elegant 
design  and  of  a  superior  quality  of  ware.  Stone  axes,  arrow-heads,  bone 
and  shell  implements  are  of  frequent  occurrence. 
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As  we  approach  the  top,  marks  of  improvement  are  nnmerons.  AU 
the  larger  pots  are  furnished  with  numerous  ears,  through  which  string» 
might  be  run  for  suspension.  Vessels  are  sometimes  furnished  with 
handles,  and  all  the  finer  wares  are  elaborately  ornamented  with  zigzag 
lines,  curves,  dots,  and,  in  rare  cases,  with  figures  of  men  and  animals^ 
The  finest  wares  are  invariably  found  on  or  near  the  surface,  and  among 
them  we  find  the  first  attempt  at  coloring  their  work. 

We  thus  observe  that  from  the  testimony  of  the  pottery  the  age  of 
the  shell-heaps  is  divided  into  three  distinct  periods,  which  may  be 
Eftyled  the  ancient,  the  middle,  and  the  modem,  which  are  further 
divided  by  two  periods  of  transition,  the  latter  of  which  is  marked 
by  the  stratum  of  soil  representing  a  period  of  two  hundred  years. 
Assuming  that  the  march  of  improvement  was  uniform,  and  seeing  that 
a  period  of  over  two  hundred  years*  was  occupied  in  a  transition  froia 
the  middle  period  to  the  modem,  I  think  we  might  be  safe  in  attribat- 
ing  a  period  of  at  least  two  hundred  years  to  each  of  the  five  eras  men- 
tioned above.  This  would  give  one  thousaud  years  for  the  age  of  the 
oldest  shell-heaps. 

I  might  properly  extend  this  time  much  beyond  these  figures,  as 
there  are  many  shell-heaps  which  were  abandoned  fully  as  long  as  this^ 
upon  which  there  is  no  accumulation  of  soil,  or  at  best  but  little,  so  it 
would  seem  that  I  have  adopted  the  smallest  period  of  time  necessary 
to  a  correct  calculation,  still  these  calculations  may  be  far  from  the 
truth.  There  are  so  many  possibilities  to  be  encountered  that  the  ques- 
tion of  age  is  lost  among  them.  The  growth  of  a  shell-heap  depended, 
of  course,  upon  the  number  of  people  living  in  the  vicinity,  whether 
their  residence  was  continuous  or  occasional,  the  abundance  or  scarc- 
ity of  shell-fish,  and  many  other  accidents  too  numerous  to  mention. 
Layers  of  soil  in  difierent  portions  of  the  same  heap  show  that  portions 
of  the  mass  ceased  to  grow  for  long  periods  of  time,  while  thick  strata 
of  clean  shell  indicate  the  rapid  and  continuous  growth  of  other  portions^ 
Future  investigations  may  throw  more  light  on  this  subject  at  present 
involved  in  doubt  and  mystery. 

The  key  to  the  whole  matter  is  a  critical  study  of  ancient  pottery.  That 
the  aborigines  of  Florida  reached  the  state  of  advancement  in  which  they 
were  found  by  the  Europeans  by  slow  and  painful  steps  is  evident  to  the 
most  superficial  observer.  That  they  did  advance  is  equally  plain.  Ac- 
cording to  the  estimate  of  time  made  in  this  paper  it  was  three  hundred 
years  before  they  thought  of  ornamenting  moist  clay  with  lines  and 
dots,  and  five  hundred  years  before  they  thought  of  making  ears  to  pots.^ 
Dishes  and  bowls  were  not  thought  of  for  eight  hundred  years,  and  cups 
with  handles  for  nearly  one  thousand.  Still  they  progressed,  and  who 
can  say  what  point  their  civilization  might  have  reached  had  the  discov- 
ery by  Columbus  been  delayed  another  thousand  years! 

•I  say  "over  two  hnndred  years,"  because  this  transition  began  in  the  latter  yeai» 
of  the  middle  period  and  continned  in  the  earlier  years  of  the  modem  period. 
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Numerous  correspondents  of  the  Institution,  in  writing  upon  various? 
matters,  frequently  convey  valuable  information.  It  is  the  design  of 
this  chapter  to  put  on  record  those  statements  of  correspondents  re- 
specting archaeology  that  are  not  sufficiently  long  to  form  a  separate^ 
article. 

Babkley,  W.  F.,  writes  that  about  15  miles  from  Mount  Pleasant,  Pa.^ 
are  the  remains  of  a  burying  ground,  in  which  the  dead  are  interred  be- 
neath piles  of  stone. 

Carbuthers,  Abthub,  writes  that  in  the  western  part  of  Am- 
herst Township,  Lorain  County,  Ohio,  on  the  farms  of  Joseph  Kice^ 
David  Shevarts,  and  others,  are  sandstone  rocks  rising  about  1  foot  above 
the  ground  and  from  6  to  60  feet  across  the  top.  They  belong  to  the- 
Waverly  sandstone.  The  impressions  of  Indian  moccasins,  bears'  tracks^ 
turkey  tracks,  and  those  of  small  birds  are  veiy  plentiful.  They  do  not* 
all  run  in  the  same  direction,  but  cross  and  recross  one  another. 

CouES,  Elliott,  mentions  a  cliff-house  on  Beaver  Creek  at  its  junc- 
tion with  the  Eio  Verde,  40  miles  from  Fort  Whipple,  Ariz. 

Febby,  C.  M.,  of  Oneida,  New  York,  mentions  the  opening  of  a. 
trench  of  buried  Indians.  Part  of  the  bodies  were  in  wooden  coffins,, 
plainly  indicating  recent  burial.  Some  of  the  dead  had  been  wrapped 
in  blankets,  and  a  child's  moccasin  was  ornamented  with  glass  beads.. 
Buttons  and  bricks  also  add  their  testimony  to  the  fact  that  the  ceme- 
tery  is  not  ancient. 

Flint,  Eabl.  Kock  inscriptions  extend  all  along  the  summits  of 
the  Cordilleras,  from  Bolivia  to  Mexico.  They  are  similar  in  character. 
At  Telembela,  in  Ecuador,  is  a  sacrificial  stone,  similar  to  that  in  Mexico.. 
A  sculpture  of  a  chief  with  a  scepter  in  each  hand,  surmounted  by  a^ 
condor,  and  standing  on  the  prostrate  form  of  a  supplicant,  was  found 
in  Peru.  This  resembles  very  much  the  figure  in  the  Palenqne  stone^ 
but  it  is  coarser.  At  Samiapata,  near  the  top  of  the  declivity,  sculptured 
in  relief,  is  a  figure  of  a  tiger.  A  little  higher  up  is  a  similar  one,  more^ 
massive,  from  which  a  double  series  of  rhombs  lead  from  the  sculpture- 
to  a  kind  of  throne,  supported  on  four  feet  of  a  bird  of  prey,  surrounded 
by  a  circular  line  of  seats.  These  all  join  to  form  the  body  of  the  cross.. 
Hie  top  is  in  shape  a  species  of  platform,  on  which  are  chiseled  hemi* 
spheric  holes,  one  yard  in  diameter,  communicating  with  one  another  by 
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small  canals.  Sculptores  of  this  class  occur  from  Bolivia  to  Colombia. 
Lower  down,  at  Samiapata,  are  niches  cut  in  the  rock,  and  buried  near 
them  are  inscribed  stones.  Similar  ones,  and  less  elevated^  where  the 
Cordilleras  separate  the  territorj-  of  Chaco  from  Chiriquane«,  occur  iu  a 
real  desert,  and  being  on  a  declivity,  have  escaped  the  alluvial  burial  of 
the  first.  Inscnbed  on  the  stones  found  at  Chaco  aud  Samiapata  and 
those  of  the  niches  are  the  same  persons,  figures  and  paintings  as  those 
on  the  murals  of  Paleuque. 

Graham,  N.  B.,  writes  that  there  is  a  mound  four  miles  south  of 
England's  Point  post-office,  Cherokee  County,  North  Carolina,  on  the 
farm  of  Jesse  Eaper.  It 'is  the  only  mound  within  ten  miles,  is  circular 
in  ground  plan,  120  feet  in  base  diameter,  and  90  feet  apex  diameter. 
It  is  composed  of  alternate  layers  of  burnt  clay,  ashes,  and  soil. 

Harlan,  Calvin  S.,  describes  a  cave  in  a  rocky  hillside,  four  miles 
firom  Ellora,  Baltimore  County,  Maryland,  known  as  the  Old  Indian 
Cave.  It  extends  into  the  hill  about  36  feet.  Around  the  entrance  are 
ashes  and  charcoal,  which  are  also  mingled  with  the  earth  about  the 
floor ;  oyster  shells,  some  of  which  show  the  action  of  fire,  occur  in  the 
dibris.    Arrow-heads  are  also  reported  to  have  been  found. 

About  one  and  a  half  miles  from  Sweet  Air,  in  the  same  county,  are 
the  remains  of  an  old  Indian  trail,  leading  from  the  liocks  of  Deer  Creek, 
in  Harford  County,  a  seat  of  the  Susquehannocks,  to  a  settlement  south 
of  Sweet  Air  post-office,  at  which  spot  arrow  and  spear  heads  have 
been  found,  together  with  several  axes. 

Other  localities  in  the  vicinity  of  Sweet  Air  have  been  mentioned 
where  chipped  stone  implements  occur. 

HoMSHER,  G.  W.,  Fairfield,  Indiana,  writes  to  the  Institution  that  he 
is  preparing  maps  and  sketches  of  the  mounds,  circles,  imi)lements,  &c., 
of  Franklin  County,  in  that  State. 

Kales,  J.  W.,  sends  the  following  report :  Along  the  east  shore  of 
Cayuga  Lake,  New  York,  occur  many  relics  of  aboriginal  populations. 
On  the  beach  are  found  multitudes  of  notched  sinkers.  On  the  \mntB 
these  relics  are  most  numerous.  Several  burial  places  have  been  dis- 
covered ;  one  of  them  is  on  a  small  island  opposite  the  village  of  Union 
Springs.  The  skeletons  rest  on  a  substratum  of  rock,  about  2  feet  be- 
low the  surface.  A  large  number  of  skeletons  were  unearthed  abont 
one  mile  north  of  CJnion  Springs  and  200  feet  from  the  lake.  They  were 
promiscuously  buried  in  a  pit  under  about  2  feet  of  tine  black  earth, 
those  of  men,  women,  and  children  being  intermingled.  The  skeletons 
of  males  indicated  men  of  large  size  aud  great  strength.  No  relics  oc- 
curred in  the  pit. 

Luther,  S.  N.,  writes  to  the  Institution  with  reference  to  the  former 
use  of  manganese  as  a  degraissant  in  the  manufacture  of  Indian  pottery, 
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in  the  vicinity  of  Nelson  Ledges,  Portage  County,  Ohio.  These  ledges 
are  outcrops  of  the  conglomerate,  and  their  cavities  had  furnished  shelter 
lor  the  ancient  people.  In  the  talus  and  on  the  higher  level  are  found 
areas  of  dark  soil,  rich  in  relics  of  various  kinds,  and  among  these  only 
occur  the  lumps  of  manganese.  This  mineral  crops  out  in  places  at 
Bainbridge,  twenty  miles  away,  and  no  nearer.  Pottery  fragments, 
showing  black  spots  of  the  manganese,  and  lumps  having  a  polished 
i!>urface,  have  been  picked  up.  Mr.  Luther  also  speaks  of  a  great  mortar 
which  appears  to  have  been  used  in  crushing  quartz. 

McLean,  John  J.,  while  transmitting  a  meteorological  report  from 
Sitka  Castle,  Alaska,  notes  the  ^'  fish-dance,"  performed  in  honor  of  the 
arrival  of  the  shoals  of  herring.  ^<  The  herring  are  so  plentiful  that  an 
Indian  with  his  nail-studded  thin  board  could  catch  a  canoe  full  in  an 
hour.  The  Sitka  Indians  built  fires  at  the  mouth  of  Indian  Eiver,  and 
sang  and  danced  their  national  airs  every  night  for  more  than  a  week. 
I  witnessed  several  of  the  dances  at  the  arrival  of  the  fish.  Kone  but 
the  men  participated,  the  women  sitting  around  the  fire  and  keeping 
up  a  shrill  monotonous  chorus.  The  dancing  movement  consisted  in  a 
8tep  from  one  foot  to  the  other  and  stamping  to  emphasize  the  music, 
the  body  more  or  less  stooped,  and  the  head  jerked  irom  one  side  to 
the  other  in  rapid  movement.  The  melodies  were  extremely  simple, 
containing  three  or  four  notes.  The  time  was  now  slow  and  stately, 
like  a  funeral  dirge,  again  quick  and  lively.  There  were  numerous 
pauses,  each  ushering  a  slight  modification  of  the  melody  and  time.  On 
the  whole  the  tune  was  not  inharmonious,  having  aharbaric  fitness  to 
the  people  and  the  occasion.  They  seem  to  have  an  appreciation  of 
the  picturesque,  for  they  had  chosen  one  of  the  prettiest  spots  in  the 
whole  neighborhood  for  their  festi\itie8.  The  dark  snow-capped  mount- 
ain for  a  back -ground  and  the  broad  waters  of  the  beautiful  bay,  lit 
up  by  the  full  moon.  The  subject  of  the  songs  was  a  description  of 
hunting  and  fishing.  Their  costume  consisted  of  blankets  with  tin  tags, 
sewn  on,  jingling  with  each  movement  of  the  body,  wigs  made  of  oakum 
and  eagles'  feathers,  and  blackened  faces  striped  with  vermilion.  The 
sports  were  kept  up  each  night  until  a  late  hour. 

MacLean,  J.  P.,  describes  and  figures  in  his  letter  of  December  10th 
two  circular  inclosures  in  Sycamore  Township,  Hamilton  County,  Ohio. 

He  also  found  on  Blennerhasset  Island  numerous  antiquities,  among 
tjiem  a  shell  heap,  100  feet  long.  He  reports  that  Dr.  G.  O.  Hildreth, 
in  sinking  a  cistern  a  little  west  of  the  Graded  Way,  Marietta,  Ohio, 
came  upon  a  cave  containing  human  and  animal  boues.  The  cistern 
was  commenced  15  feet  below  the  plain,  on  a  side  hill.  Six  feet  below 
the  surface  the  diggers  came  upon  a  solid  mass  of  concrete,  composed 
chiefly  of  quartz  pebbles.  Below  this  was  a  cavern  one  foot  in  height, 
on  the  floor  of  which  were  the  bones  above  mentioned.  There  was  no 
outlet  to  the  cave,  and  it  is  to  be  supposed  that  by  the  filling  uj)  of  the 
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ravine  the  original  opening  was  closed.  In  the  Marietta  Works*  a  line 
of  embankments  leads  from  the  monnd  inclosed  by  a  circle  to  the 
square  containing  27  acres.  Eecently,  in  cutting  down  a  portion  of  tMs 
embankment,  near  the  fence,  the  workmen  came  upon  a  circle  composed 
of  sandstone  pestles  and  round  balls,  arranged  radially,  the  balls  alter- 
nating with  the  pestles. 

MoNTFORTH,  Warren.  There  are  located  in  the  vicinity  of  New 
Liberty,  Owen  County,  Kentucky,  a  few  mounds.  There  are  a  number 
of  mounds  in  the  "bottoms  ^  along  the  Ohio  Eiver,  and  on  the  hill-tops 
not  far  from  the  Kentucky  Eiver.  There  are  others  in  secluded  spots. 
One  of  them,  about  50  feet  in  base  diameter,  and  15  feet  high,  is  situated 
at  the  junction  of  two  small  streams,  about  a  mile  and  a  half  from  the 
Ohio  River,  in  Gallatin  County,  surrounded  on  all  sides  by  high  hills. 
It  has  been  cultivated  a  number  of  years  and  many  relics  have  been 
found. 

Null,  James  W,,  sends  the  following  account  of  monnds,  &c.,  in 
the  neighborhood  of  Reel-Foot  Lake,  in  Western  Tennessee,  a  body  of 
water  20  miles  long  and  from  2  to  5  miles  wide,  formed  by  the  sinking 
of  the  earth  during  the  earthquakes  of  1811  and  1812.  Near  Thomp- 
son's landing  is  a  group  of  seven  mounds  within  a  space  of  3  acres, 
circular  in  outline,  5  feet  high,  and  20  or  25  in  diameter.  Some  were 
bare,  others  had  large  trees  growing  upon  them.  A  large  tree  up- 
rooted" revealed  the  structure  of  one  to  be  a  layer  of  soil  over  a  heap  of 
sand.  One-fourth  of  a  mile  north  is  a  group  of  eight,  very  similar  to 
the  former  in  every  respect.  A  few  hundred  yards  further  north  is  a 
group  consisting  of  a  central  mound,  about  3. feet  high,  kidney-shaped, 
100  feet  long,  and  40  to  50  feet  wide,  surrounded  by  a  number  of  circular 
mounds  2  to  3  feet  high.  Several  isolated  mounds  were  discovered 
larger  than  those  in  groups.  Dyer,  Obion,  and  Lake  Counties  are  all 
said  to  be  rich  in  aboriginal  remains. 

Palmer,  Edward,  reports  mounds  and  graves  at  Niles  Ferry  on 
the  Tennessee  River,  at  Chattanooga,  and  at  points  near  Nashville. 

Peet,  S.  D.,  announces  that  he  has  been  prosecuting  the  survey  of 
the  mounds  of  Wisconsin  during  the  past  year  at  his  own  expense.. 

RiOE,  H.  B.,  announces  the  discovery  in  South  Florida  of  crania 
having  a  peculiar  shape.  *'  They  are  without  foreheads  or  depressions 
at  the  root  of  the  nose.  A  number  were  buried  close  together,  inverted, 
and  in  proximity  to  normal  skulls  erect  in  position,  all  partly  decomposed. 
The  crania  do  not  exhibit  evidences  of  flattening." 

RusBY,  H.  H.,  describes  a  cave  near  Silver  City,  N.  Mex. 

*  '^Ancient  Monuments  of  the  Mississippi  Valley,"  by  E.  G.  Squier  and  E.  H.  Davie: 
plate  zzyi. — Smithsonian  ConiribuHonBt  vol,  i. 
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Stockton,  J.  B.,  Toronto,  Eans.,  reports  that  there  are  no  mounds 
in  that  vicinity.  A  cave  near  the  town  is  reported  to  have  carvings  on 
the  walls. 

Tandy,  W.,  of  Dallas,  Hancock  County,  Illinois,  excavated  a  monad 
near  that  place,  which  had  been  the  buiial  place  of  warriors.  All  the 
skeletons  were  those  of  adults ;  ten  of  the  crania  and  a  vertebra  hav- 
ing arrow-points  sticking  in  them.  There  are  about  thirty  mounds  in 
the  vicinity  of  Dallas,  of  which  Mr.  Tandy  will  make  a  map. 

Walker,  S.  T.,  writing  from  Milton,  Florida,  makes  the  following  men- 
tion of  antiquities :  ^^  I  know  of  quite  a  large  mound  containing  bones 
on  the  Withlecoochee  Kiver,  seven  miles  north  of  Crystal  River  post- 
office,  from  which  human  bones  have  been  taken  ^  another  is  situated  28 
miles  north  of  Milton,  the  most  wonderful  that  I  have  seen.  It  is  one 
hundred  paces  in  circumference.'' 

He  also  states:  ^^I  have  sailed  over  five  hundred  miles,  and  located 
many  mounds,  shell  heaps,  sites  of  ancient  villages,  cemeteries,  &c. 
The  most  important  discovery  was  that  of  an  ancient  canal  leading  from 
the  head  of  Horseshoe  Bayou  into  the  fresh- water  lakes  of  the  interior. 
This  canal  is  about  10  or  12  feet  wide,  and  must  have  been  originally 
from  6  to  15  feet  deep.  It  is  as  straight  as  an  arrow,  excepting  an  obtuse 
Angle  in  one  place.  Estimated  length,  one  mile.  Large  pines  grow  on 
the  embankments  and  cypresses,  2  feet  in  diameter,  in  the  bottom  of  the 
trench.  The  lakes,  connected  by  this  canal,  are  about  7  or  8  miles  long, 
and  are  famous  for  the  immense  numbers  of  fish  which  they  contain. 
All  along  Eour-Mile  Point  shell  heaps  abound,  and  low  mounds,  from  1 
to  2  feet  high,  are  scattered  through  the  woods  for  miles.  These  were 
undoubtedly  built  for  residence,  each  being  large  enough  to  accommo- 
date a  single  house,  excepting  a  few  which  are  large  enough  for  half  a 
clozen.  East  and  west  of  Four-Mile  Point  the  signs  of  ancient  occupa- 
tion grow  gradually  less,  especially  toward  the  mouth  of  Choctawhatchie, 
where  a  single  sand  mound  exists.  West  of  this,  at  Indian  Bayou,  there 
is  a  large  domiciliary  mound  and  several  shell  heaps.  Ko  more  occur  until 
East  Pass  is  reached,  where  are  several  small  heaps  and  a  cemetery.  The 
l)urials  seem  to  have  been  made  in  separate  graves,  some  being  covered 
with  a  species  of  clay  or  coquina  rock.  At  Gamp  Walton,  or  Brook's 
farm,  on  the  mainland,  at  the  head  of  the  sound,  were  discovered  fifteen 
large  shell  heaps  and  a  large  domicile  mound,  15  feet  high,  135  feet 
wide,  and  300  feet  long,  containing  a  layer  of  shells  and  some  human 
remains,  while  all  through  the  hammock  there  are  dozens  of  small  cir- 
cles of  earth,  &c.  At  Black  Point,  at  the  mouth  of  Garnier's  Bayou, 
was  found  a  large  sand  mound,  10  feet  high,  with  a  circular  base  about 
200  feet  in  diameter,  and  having  a  sloping  roadway  to  the  top. 

'*  Although  no  oysters  now  live  in  Choctawhatchie  Bay,  they  once  ex- 
isted there  in  vast  numbers.    The  heaps  are  composed  almost  entirely 
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of  this  shell,  and  they  were  are  as  large  as  they  ever  grow  in  this  lati- 
tude. Scallops  also  were  once  numeroas,  but  now  are  entirely  extinct. 
The  cabbage  palm  and  the  pelican  have  also  vanished  within  the  memory 
of  old  men.'' 

Wiggins,  John  B.,  announces  the  discovery  of  the  mound  where  the 
Indians  buried  their  dead  after  the  battle  between  the  Shawues  and 
the  Nanticohes,  at  Nanticoke,  Hanover  Township,  Luzerne  County,  Pa. 

Williamson,  George,  calls  attention  to  works  near  Marks\dlle, 
La.  South  of  that  pl^ce  is  an  embankment  extending  from  a  bluff  on 
an  old  channel  of  the  Red  or  some  other  river,  a  distance  of  a  mile  or 
more.  The  embankment  is  from  8  to  12  feet  high  and  is  flanked  on 
the  outside  by  a  wide,  deep  ditch.  In  several  places  appear  to  have 
been  sally-ports,  and  large  old  forest  trees  are  growing  on  the  bank.  In- 
side the  work  are  two  large  mounds,  one  of  them  covering  several  acres. 
In  this  vicinity  are  a.great  many  mounds,  some  of  them  of  great  size. 
The  remains  are  on  the  first  high  laud  on  the  bank  of  what  was  once  a 
river  channel,  communicating  with  the  Atchafalaya. 

Wiltheiss,  C.  J.  incloses  testimony  of  A.  J.  Templeton  and  Joseph 
Defrees  with  reference  to  finding  two  tablets  in  a  gravel  bank  within 
the  corporate  limits  of  Piqua,  Ohio,  on  the  land  of  Wilson  Morrow. 
One  of  these  tablets  was  15  feet  from  the  surface,  which  was  covered 
with  4  feet  of  loam.  On  the  surface  of  the  object  were  "  characters'' 
and  in  the  center  lead  inserted.  The  second  was  found  the  next  day  in 
the  loose  gravel  which  had  caved  down. 


TUCKAHOE,  OR  INDIAN  BREAD. 


By  Prop.  J.  Howard  Gorb. 


Among  the  maoy  interesting  topics  relative  to  the  American  aborig- 
ines,  few  are  more  interesting  than  their  means  of  obtaining  subsistence; 
principally  because  of  its  importance  as  a  factor  in  solving  the  problem 
of  the  primitive  population.  Procuring  food,  and  waging  war,  occu- 
pying the  Indian's  whole  attention,  developed  his  ingenuity  by  exercis- 
ing it,  and  the  degree  of  skill  employed  in  these  pursuits  determines 
the  relative  status  of  diflferent  tribes.  Kearly  every  writer  upon  the 
customs  of  the  Indians  has  made  this  the  subject  of  special  considera- 
tion, and  as  the  early  settlers  in  different  parts  of  America  were  fre- 
quently compelled  to  resort  to  the  use  of  Indian  foods,  on  account  of 
failure  in  their  first  crops,  our  historians  have  dwelt  largely  upon  the 
food  products  of  the  Indians.  In  regard  to  the  character  of  the  game 
and  the  means  of  obtaining  it,  there  is  but  little  doubt,  but  in  the  case 
of  vegetable  foods,  much  that  has  been  written  is  of  no  value,  since  only, 
the  common  names  of  the  plants  and  roots  were  given,  on  account  of 
the  ignorance  of  the  writers  on  botanical  subjects;  and,  in  addition  to 
this,  many  mistakes  have  occurred  by  the  change  or  corruption  of  the 
names  by  which  these  plants  were  formerly  known.  Those  who  were 
sufficiently  skilled  in  the  identification  or  the  naming  of  the  plants  which 
came  under  their  observations  have  given  us  important  data  for  compar- 
ing the  flora  of  the  country  at  diflferent  periods.  Unfortunately,  many  of 
the  scientific  pioneers  were  so  enthusiastic  in  the  discovery  of  new  species 
that  insufficient  care  was  observed  in  naming  plants  already  described^ 
so  that  our  botanical  synonymy  has  become  tangled,  and  in  some  cases^^ 
the  specific  is  not  a  check  for  the  common  name,  which,  varying  in  diflfer- 
ent places  and  at  diflferent  times,  causes  plants  to  possess  impossible 
properties,  that  have  been  ascribed  to  others  once  bearing  the  same  com- 
mon name,  and  the  complicated  synonymy  sometimes  fails  to  point  out 
the  exact  inconsistency.  An  example  of  the  condition  of  affairs  just 
mentioned  is  the  subject  of  this  paper. 

In  1875,  while  in  charge  of  the  museum  of  Eichmond  College,  Virginia, 
some  specimens  of  Tuckahoe  were  received,  which  elicited  considerable 
interest  concerning  its  production  and  the  methods  by  which  it  wa» 
obtained,  since  the  donor  said  that  it  was  once  an  article  of  great  es- 
teem among  the  Indians  as  food.  Many  questions  were  asked  of  the 
students  who  came  from  the  locality  from  whence  the  specimens  were 
sent,  and  some  correspondence  was  resorted  to  in  hopes  of  obtaining 
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iuformation  upon  the  topics  referred  to.  The  very  little  knowledge 
thus  procured,  together  with  the  curioas  shape  of  the  substance,  its 
traditional  use  and  mysterious  propagation,  at  once  suggested  that  it 
be  made  the  subject  of  a  careful  examination.  But,  as  library  facilities 
were  not  then  available,  nor  could  a  definite  plan  of  procedure  be  deter- 
mined upon,  the  investigation  was  deferred  until  the  beginning  of  the 
past  3'ear.  In  order  to  ascertain  all  that  is  now  known  on  this  subject, 
<5ircular8  of  inquiry  were  sent,  through  the  Smithsonian  Institution,  to 
■every  cryptogamic  botanist  throughout  the  United  States,  asking  for  in- 
formation upon  its  botanical  nature,  also  to  curators  of  natural-history 
museums,  and  a  set  of  queries  for  publication  sent  to  at  least  one  news- 
paper in  every  town  along  the  Atlantic  coast  from  New  Jersey  to 
Florida,  in  the  Mississippi  Valley  and  in  California,  with  a  request  that 
all  the  readers  who  were  able  would  favor  me  with  answers  to  the  ques- 
tions asked.  By  these  means  a  large  number  of  specimens  were  ob- 
tained, all  of  which  were  identical  in  their  general  appearance,  showing 
that  wherever  it  is  now  found,  the  same  substance  bears  the  same  name. 
Its  geographical  distribution  was  also  accurately  ascertained,  and  mach 
valuable  information  relative  to  the  character  of  its  growth  and  the  at- 
tending conditions.  In  the  mean  time  the  literature  of  the  subject  re- 
ceived especial  attention ;  the  various  libraries  of  this  city  were  thor- 
oughly examined,  as  well  as  those  of  Boston  and  Harvard.  The  differ- 
ent theories  concerning  its  use  and  production,  the  analyses  obttdned, 
with  a  very  elaborate  one  made  especially  for  me,  and  the  record  of 
observed  facts,  when  brought  together,  gave  a  medley  with  so  many 
contradictory  elements  that  it  seemed  impossible  to  either  reconcile  the 
^differences  or  deduce  any  satisfactory  conclusions  therefrom. 

The  disagreement  in  the  analyses  could  be  accounted  for  by  supposing 
that  either  some  were  wrong,  or  that  the  specimens  when  examined 
were  in  different  stages  of  development.  But  when  all  (see  future  part 
*of  this  article)  negatived  tradition,  as  well  as  the  statement  made  by 
historians  and  botanists,  that  Tuckahoe  was  nutritious,  the  outlook 
was  far  from  cheery. 

The  only  solution  then  apparent  was  the  supposition  that  the  sab- 
stance  called  Tuckahoe  by  these  writers  was  not  the  same  as  the  tnber 
now  known  by  that  name.  This  surmise  receives  confirmation  from  a 
comparison  of  the  following  quotations:  ^^Lycoperdan  solidumj  a  very 
large  tuber  of  the  ground,  outside  rough,  white  within.  The  Indians 
use  it  for  making  bread,  commonly  called  Tuckahoe"  (Clayton,  "Flora 
Virginica,"  p.  176).  By  referring  to  the  analysis  it  will  be  seen  that  a  sub- 
stance with  less  than  one  per  cent,  of  nutritive  properties  could  not 
be  used  with  any  success  as  food,  while  the  description  given  exactly 
suits  the  tuber  now  called  by  the  same  name.  So  there  is  some  reason 
in  thinking  that  the  property  belonging  to  one  root  known  as  Tuckahoe 
has  been  ascribed  to  all  roots  having  that  common  name.  In  Fries' 
"^*  Systema  Mycologicum,"  vol.  2,  p.  242,  we  read :  "  PcLchyina  cocoSj  oblong^ 
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with  a  hard  scaly  bark,  with  a  brown  and  woody  appearance;  elliptical 
in  shape  and  about  the  size  of  a  man's  head,  exactly  resembling  a 
cocoa  nut;  bark  thick  and  fibrous,  in  general  appearance  like  a  pine 
root.  Within,  the  substance  is  almost  white  and  flesh-like,  with  an 
odor  like  a  mushroom.  When  they  attain  their  growth,  the  color  is 
white,  and  they  are  considered  by  the  natives  as  possessing  medicinal 
properties.  They  are  found  in  Carolina,  especially  among  the  pine  for- 
ests." Almost  the  identical  description  is  given  by  Von  Schweinitz,  in 
"Synopsis  Fungorum,''  p.  56;  also  in  Walter's  "Flora  Carolina,''  p.  256. 
In  order  to  be  able  to  positively  assert  that  there  were  more  than  one 
root  known  as  Tuckahoe,  we  must  find  at  least  one  other  whose  proper- 
ties and  general  appearance  will  coincide  with  or  take  the  place  of  those 
already  given.  A  search  for  this  was  made  among  the  earliest  histories 
of  the  eastern  parts  of  America.  The  first  promise  of  success  was  de- 
rived from  Smith's  "  History  of  Virginia,"  p.  87,  where  it  is  written :  "  The 
chief  root  they  have  for  food  is  called  Tockawhoughe.  It  grows  like  a 
flag  in  marshes.  In  one  day  a  savage  will  gather  sufficient  for  a  week. 
These  roots  are  much  of  the  greatness  and  taste  of  potatoes.  They  used 
to  cover  a  great  many  with  oak  leaves  and  ferns  and  then  cover  all  with 
earth  in  the  manner  of  a  coal  pit;  over  it  and  on  each  side  they  continue 
a  great  fire  24  hours  before  they  dare  eat  it  Eaw,  it  is  no  better  than 
poison,  and  being  roasted,  unless  it  be  tender  and  heat  abated,  or  sliced 
and  dried  in  the  sun,  mixed  with  sorrel  and  meal  it  will  prickle  the 
throat  extremely,  and  yet  in  summer  they  use  this  ordinarily  for  bread.' 
The  account  given  by  Smith  is  confirmed  by  Beverly,  "History  of  Vir- 
^nia,"  p.  153:  "Out  of  the  ground  they  (the  Indians)  dig  earth  nuts,  wild 
Dnions,  and  a  tuberous  root  they  call  Tuckahoe,  which,  while  crude,  is 
Df  a  very  hot  and  virulent  quality.  But  they  can  so  manage  it,  as  in 
sase  of  necessity  to  make  bread  of  it.  It  grows  like  a  flag  in  the  miry 
caarshes,  having  roots  of  the  magnitude  and  taste  of  Irish  potatoes." 
Also,  in  Campbell's  "History  of  Virginia,"  p.  75:  "Of  the  spontaneous 
productions  of  the  soil,  the  principal  article  of  sustenance  was  the  tuck- 
iihoe  root,  of  which  one  man  could  gather  enough  in  a  day  to  supply 
dim  with  bread  for  a  week.  The  Tockawhoughe,  as  it  is  called  by 
Smith,  was  in  the  summer  the  principal  article  of  diet  among  the  natives, 
[t  grows  in  marshes  like  a  flag,  and  resembles  somewhat  the  potato  in 
nze  and  flavor.  Baw,  it  is  no  better  than  poison,  so  that  the  Indians 
srere  accustomed  to  roast  and  eat  it  mixed  with  sorrel  and  corn  meaL 
rhere  is  another  root  found  in  Virginia  called  Tuckahoe  and  confounded 
cdth  the  flag-like  root  described  above,  and  erroneously  supposed  by 
many  to  grow  without  stem  or  leaf.  It  appears  to  be  of  the  convolvulus 
species,  and  is  entirely  unlike  the  root  eaten  by  the  Jamestown  settlers." 
[t  is  evident  firom  the  preceding  extracts  that  at  least  two  dissimilar 
roots  were  referred  to,  so  that  the  supposition  that  more  than  one  tuber 
was  known  as  Tuckahoe  may  now  be  called  a  conclusion.  The  ques* 
tion  then  remaining  is:  What  was  this  flag- like  rootf  The  Eooyah^  or 
8.  Mis.  109 14 
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Tobacco  root  {Valeriana  edulis),  resembles  in  several  particulars  the 
root  described  by  Smith  and  Bererly,  especially  in  having  its  poison- 
ous properties  removed  by  prolonged  cooking  in  the  ground.  (See 
Fremont's  "First  and  Second  Expeditions,"  pp.  135 and  I6O5  also  Agri- 
cultural Eeport  for  1870  p.  409.)  But  as  this  species  of  Valeriana  is 
not  found  so  far  southeast  as  Virginia,  this  surmise  will  have  to  be  aban- 
doned and  another  answer  sought.  I  am  indebted  to  Prof.  J.  Hammond 
Trumbull  for  a  reference  which  assisted  in  the  solution  of  the  problem. 
In  Kalm's  "Travels,"  vol.  1,  p.  388,  we  read:  ^^Tawko  and  Tawlcing  waa 
the  Indian  name  of  another  plant,  the  root  of  which  they  eat ;  some  of 
them  call  it  Tuckah,  but  most  of  the  Swedes  knew  it  by  the  name  of 
Tawko.  It  grows  in  moist  grounds  and  swamps.  This  is  the  Arwoi 
virginicum,  or  Virginia  Wake  Eobin."  And  again :  "  Tawkee  is  another 
plant,  so  called  by  the  Indians  who  ate  it.  Some  of  them  called  it  Tawkin 
and  others  Tackolm;  the  Swedes  called  it  always  by  the  name  of  Taw- 
kee; this  was  the  Orontium  aqttaticum^  (Golden  Club).  -  -  -  "Tawbo, 
Tawhim,  some  call  it  Tucah.  It  grows  in  moist  swamps,  roots  as  large 
as  a  man's  thigh.  When  fresh,  are  pungent  and  considered  poisonous. 
They  were  cooked  in  pits.  It  is  the  Arum  virginicunij  or  Virginia  Wake 
Eobin,  same  as  the  Tuckahoe  of  Korth  Carolina"  (vol.  1,  p.  389).  This 
description  agrees  with  that  given  by  Smith  and  Beverly,  and  as  it  was 
written  by  a  botanist  with  sufficient  knowledge  of  the  habits  of  the  In- 
dians to  speak  with  accuracy,  we  feel  perfectly  safe  in  accepting  his 
statement,  and  conclude  that  Tuckahoe,  if  not  applied  exclusively  to  the 
Arum  virginicum^  at  least  included  it,  and  its  reputed  nutritive  proper- 
ties were  obtained  from  A.  virginicum,  or  a  similar  root,  as  may  also  be 
seen  j&om  this  quotation  from  Eafinesque^s  "  Medical  Flora,"  vol.  2,  p. 270: 
<*  -  -  -  all  esculent  roots  were  called  Tuckahoe,  such  as  Apios  and  pota- 
toes. Tuckhaus  is  a  solid  white  mass,  with  wrinkles  and  gemmules  oat- 
side;  several  species  seen  (3)  rugosus^  UviusculuSj  and  albidus.  T.  rug- 
O8U8  reaches  40  pounds  weight.  Fungose,  when  fresh,  hard,  brittle  like 
starch  when  dry,  tasteless,  inodorous,  and  esculent,  eaten  by  Indians 
in  many  ways.''  In  order  to  substantiate  this  theory,  we  will  appeal  to 
language  as  the  final  arbiter.  We  are  again  pleased  to  acknowledge 
our  indebtedness  to  the  distinguished  ethnologist,  Professor  TrumbiJl, 
who  gave  us  access  to  his  notes.  He  says:  "  Tuckahoe,  Tawkee  [DdA- 
waTBj  ptucquij  jm,&ay  petulcqui ;  CTee,pittiJcwow:  round  globular.]  This 
name,  varied  by  the  dialects  of  the  several  tribes,  belonged  to  all  escoient 
bulbous  roots  used  by  the  Indians,  among  which  are  these:  Orontium 
aquaticum^  Golden  Club,  and  Pentandriavirginica^  Virginia  Wake  Eobin. 
The  word  Tuckahoe  is  generic,  and  was  given  to  several  species,  which 
has  misled  the  botanists  and  tangled  the  synonymy.  The  word  is  not 
derived  from  the  Indian  word  for  *  bread'  but  the  word  for  loaf  or  oofe, 
derived  ivomptucqui  ovptuckqueu^  and  signifies  that  which  is  made  round, 
or  rounded. "  This  conclusion  was  reached  before  appealing  to  Dr.  Trum- 
bull, and  it  is  a  source  of  great  satisfaction  to  have  it  indorsed  by  such 
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indispatable  authority.  In  the  future,  then,  when  we  read  of  the  nutri- 
tive properties,  of  Tuckahoe,  and  that  it  affords  the  chief  article  of  sus- 
tenance for  the  Indians,  we  shall  know  that  nothing  more  definite  was 
referred  to  than  an  edible  n:ot. 

For  the  substance  no\t  quite  familiar  as  Tuckahoe  we  will  adopt  the 
name  Pachyma  cocos  Pr.,  and  proceed  with  a  discussion  of  its  many  in- 
teresting features,  giving,  first, 
The  Synonyms: 

Pachyma  cocos,  Pries,  vol.  2,  p.  242,  in  1822. 
solidum,  Oken,  p.  93,  in  1825. 
pinetoruniy  Horaninow,  pp.  2-23,  in  1856. 
coni/erarumy  Horaninow. 
Lycoperdon  solidum^  Clayton,  p.  176,  in  1762. 
sclerociumj  Nuttall,  p.  200,  in  1820. 
cervinumj  Walter,  p.  262,  in  1788. 
Sclerocium  cocoSj  Schweinitz,  p.  56,  in  1823. 

giganteumj  MacBride,  1817. 
TucJchaus  rugosnsy  Eafinesque,  vol.  2,  p.  255,  in  1830. 
MacBride  stated  that  Tuckahoe  was  thought  by  some  to  be  the  root 
of  the  JEryihrina  herbacea^  or  Convolvolus  pandufatus  (Trans.  Lin.  Soc, 
June  8, 1817),  but  this  supposition  is  so  far  from  a  semblance  to  truth 
that  these  names  should  not  be  included  in  the  synonymy.  The  other 
names  refer  to  the  same  substance  beyond  a  doubt,  as  shown  in  the  case 
of  several  by  the  quotations  already  made  and  also  by  the  derivations 
of  the  names. 

The  generic  designation  Pachyma  is  from  Ttaxut; — thick — ^referring  to  the 
thick  skin ;  cocoa  from  cocoes — a  cocoa  nut,  which  it  resembles.  P.  solidum 
is  evidently  given  on  account  of  its  solid  nature,  which  distinguishes  it 
from  other  species  of  Pachyma.  P.  pinetorum  is  ftom  pintLS — a  pine — 
arouDd  whose  root  it  was  found,  as  stated  by  Pries,  in  the  extract  already 
given }  and  also  von  Schweinitz,  Am.  Phil.  Trans,  for  1823,  p.  264 :  *'  I  have 
found  it  among  the  pines  of  Carolina."  Coni/erarMm  is  from  conifer — cone- 
bearing — as  the  pine  and  fir,  as  first  mentioned.  Other  botanists,  think- 
ing that  it  was  similar  to  the  mushroom  in  the  character  of  its  growth, 
gave  to  it  the  same  generic  name— Xj/coper^on — differentiating  it  from 
other  species  by  the  characteristic  which  appeared  to  them  the  most 
fitiiking,  as  L,  solidum,^  L.  cervinum^  from  cervinus — ^like  a  stag's  horn — 
a  8hax>e  which  Tuckahoe  sometimes  assumes. 

The  first  analysis  made  of  it  was  by  Torrey  in  1819,  which  is  sum- 
marized as  follows :  In  an  elaborate  analysis  of  this  fungus  it  was  found 
that  no  gluten  enters  into  its  composition,  but  that  it  consists  almost  en- 
tirely of  a  peculiar  vegetable  principle,  which  he  calls  sclerotin  {Silliman^s 
Joumalj  V.  2,  p.  369).  This  confirmed  the  view  held  by  MacBride, 
that  it  belonged  to  the  genus  Sclcrotium  of  Persoon,  and,  considering 
it  an  unnamed  species,  he  was  pleased  to  call  it  8,  giganteum.    Nuttall, 
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a  year  later,  thinking  that  it  belonged  to  the  genus  LycoperdoUj  and 
recognizing  its  predominating  constituent  as  determined  by  Torrey, 
caPed  it  L,  sclerocium.  Schweinitz  also  considered  it  as  belonging  to 
the  Sclerocium  of  Persoon,  but  specialized  it  by  cocoSy  by  reason  of  its 
external  appearance  and  shape.  The  apx>ell^tion  of  Bafinesqne  was 
altogether  tanciful — Tuckhaus^  from  the  common  name  Tnckahoe,  and 
rugosus  from  its  roughened  exterior.  So  it  happened  that  the  synonymy 
has  become  so  extensive— Kot  knowing  the  character  of  the  formation, 
the  manner  of  reproduction,  nor  its  chemical  constituents,  each  writer, 
forming  a  theory  of  his  own,  gave  it  a  name  in  accordance  therewith. 
By  general  consent  we  have  adopted  the  name  of  Fries — Puch^ma  cocm-^ 
which  will  be  equally  applicable  should  we  be  compelled  to  alter  our 
views  upon  any  or  all  of  its  salient  features. 

The  next  point  to  be  observed  is  some  of  its  ascribed 
Affinities. — It  is  quite  reasonable  to  suppose  that  wherever  the  req- 
uisite conditions  for  the  growth  or  formation  of  P.  oocos  exist  similar 
structures  may  be  found,  with  the  same  or  different  names.    The 
synonym's  just  given  were  all  applied  to  the  species  found  in  America, 
the  common  name  of  which  is  the  same  in  all  localities,  with  various 
secondary  appellations,  as  <' Indian  Bread,'' <^  Indian  Head,'' and  <<  Indian 
Loaf."    That  there  is  at  least  one  similar  tuber  in  China  is  shown  by 
Smith,  in  <<  Materia  Medica of  Ohina," p.  166,  ^^Pachymacocos^  (Fuhling). 
This  fungal  growth,  which  is  both  food  and  medicine  for  the  omnivorons 
Chinese,  is  met  with  in  the  form  of  large  tubers,  having  a  corrugated, 
blackish-brown  skin,  and  consisting  internally  of  a  hard  starchy  sub- 
stance, of  a  white  color,  but  sometimes  tinged  with  pale  or  brown,  es- 
pecially towards  the  outside.    The  tuber  is  sometimes  perforated  by 
an  irregular  channel,  lined  with  a  red  membrane  marking  its  attach- 
ment to  some  root.    They  are  met  with  on  the  sites  of  old  fir  planta- 
tions, or  actually  connected  with  living  trees.    A  similar  stuff  is  found 
in  Japan  and  South  Carolina,  where  it  is  called  Indian  bread.   It  is 
ground  up,  mixed  with  rice-flour,  and  made  into  small  cakes,  whidi 
are  hawked  about  all  hot  in  the  early  morning.    They  are  set  down  as 
good  in  febrile  and  dyspeptic  complaints."    In  Cleyer's  and  Hanbnryfs 
'^Materia  Medica"  like  statements  are  made.    It  is  known  in  China  by  a 
variety  of  names,  as :  Fuhling,  Pu-fuhling,  Pefolim,  and  Pu-foohling.   In 
Burmah  it  is  called  Tsein  aphotaroup.    From  Dr.  Barbeck,  of  PhilBr 
delphia,  I  have  the  following  information:   ^^Pachyma  tuber  regbm 
Fries  (diameter  varying  irom  3  to  5  inches,  surface  rough  and  strobic- 
ulate)  is  found  in  the  Moluccas,  growing  in  the  ground  like  our  Tacka- 
hoe.   It  is  called  by  the  natives  Ubi  Badja,  Culat-Batu,  or  Ulta-Bato, 
and  furnishes  a  favorite  remedy  for  diarrhea,  fever,  and  other  diseases. 
From  this  Pachyma  a  mushroom  {Agaricus  tuber  regium  Fr.)  is  devel- 
oped, which  is  edible,  though  rather  poor.    Also  in  China  there  is  s 
similar  Sclerotium  (size  of  a  child's  head,  surface  shriveled,  color  yel* 
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lawish,  in  and  out  side),  known  as  Hoelen  or  Foelem.  It  grows  in  sandy 
soil,  in  the  province  of  Tcheucu,  and  is  generally  esteemed  for  its  medic- 
inal properties."  In  this  country  there  seems  to  have  been  found  a  plant 
quite  like  P.  cocas j  as  indicated  by  the  following  extract:  '^Picquotaine,  a 
highly  nutritious  plant  growing  in  North  America  and  used  by  the  In- 
dians as  food.  It  belongs  to  one  of  the  species  of  the  genus  PsorcUeaj 
and  is  temporarily  placed  by  Lamarc  Picquot,  who  first  introduced  it 
into  France,  under  the  species  esculenta^  of  Prnsch.  In  the  proportion 
of  one-half  or  one-third  parts  farina,  makes  excellent  bread  with  wheat 
flour"  (Booth  &  Morflt's  "Encydopaedia  of  Chemistry," p.  832.)  These 
authors  considered  Picqnotaine  identical  with  Tuckahoe,  since  the  above 
sketch  is  referred  to  under  the  word  Tuckahoe.  That  they  are  different 
can  be  seen  by  the  analysis  of  Picquotaine,  which  is:  Nitrogenous  matter, 
4.09;  mineral  substance,  1.61;  starch,  81.80;  water,  12.50  (Payen,  in 
Comptes  Kendus,  for  1848,  p.  826). 

By  comparing  this  with  the  analysis  of  P.  cocosj  it  will  be  seen  that 
it  contains  six  times  as  much  nitrogenous  matter  as  P.  coooSy  while  the 
starch  in  the  former  is  equal  in  quantity  to  the  pectine  in  the  latter. 
So  the  claim  for  identity  is  groundless,  and  there  is  but  little  inhication. 
of  affinity. 

The  next  topic  occupying  our  attention  is  its 

Habitat — ^By  means  of  the  set  of  queries  sent  to  various  part»  of 
the  United  States,  asking,  among  other  questions,  about  the  prevalence 
in  each  locality  where  it  is  found,  the  geographical  distribution  was 
accurately  determined.  The  States  only  will  be  given,  without  mAa- 
tioning  the  county.  It  has  been  found  in  several  places  in  Delawaco 
as  far  north  as  Kent  County,  New  Jersey,  New  York,  Pennsylvania, 
Virginia,  North  and  South  Carolina,  Tennessee,  Oeorgia,  Mississippi^ 
Kansas,  Arkansas,  Texas,  and  Florida.  The  character  of  the  soil  in 
which  it  is  universally  found  is  a  light  loam,  free  from  prevalent  moist- 
ure, and  in  fields  that  have  not  been  farmed  for  several  years,  esi>eciall^ 
those  from  which  the  timber  has  been  cleared  within  fifty  years  past. 
Not  a  single  specimen  has  been  found  in  very  old  fields,  nor  in  wood 
lands.  This  however  might  be  from  the  fact  that  timber  land  is  net  dug 
up  nor  plowed — ^the  way  P.  cocas  is  always  found.  Even  if  it  were  nu- 
tritious, this  accidental  manner  of  finding  it — by  no  means  frequent  in 
plowing  several  acres — ^would  render  it  of  very  little  and  uncertain 
service  as  food.  The  above  requisites  for  its  production  being  so  fre- 
quently coexisting,  there  would  appear  no  natural  limit  to  the  extent  of 
J^  cocas  J  unless  we  suppose  that  a  cold  climate  and  a  prolonged -frozen 
condition  of  the  ground  would  prevent  its  formation.  This  is  quite 
likely,  as  it  is  not  found  north  of  Delaware. 

Chemical  composition. — In  order  to  fully  determine  whether  P.  cocas 
could  x)ossibly  be  used  as  an  article  of  food,  it  was  necessary  to  have  a 
careful  analysis  made  of  its  substance,  especially  since  the  analyses 


694 


TUCKiHOE,  OB   INDIAN   BREAD. 


previously  consulted  were  so  diflferent  as  to  attacli  uncertainty  to  alL 
Several  specimens  for  examination  were  placed  in  the  hands  of  Professor 
Colyer,  chemist-in-chief  of  the  Agricultural  Department,  with  the  result 
indicated  by  the  following  report,  prepared  by  Dr.  Henry  B.  Parsons, 
assistant  chemist,  with  the  concurrence  of  Professor  Colyer: 

"The  first  careful  chemical  examination  of  Tuckahoe  was  made  by 
Prof.  John  Torrey,  in  1819  (New  York  Medical  Repository,  vol.  1,  p.  37). 
He  found  the  fungus  to  consist  almost  entirely  of  a  hitherto  undescribed 
substance,  not  starch,  which  had  the  property  of  forming  a  jelly  when 
heated  with  water  and  allowed  to  cool.  To  this  substance  he  assigned 
the  name  ^sclerotin.'  The  later  researches  of  Fracconnot  on  the  jelly- 
forming  constituents  of  fruits  and  tubers  were  published  in  1824,  and 
led  to  the  adoption  of  the  term  'pectous  substances'  (Ann.  Chim.  Phys. 
vol.  xxviii,  p.  173).  In  1827  Torrey  republished  his  original  article  with 
additions,  and  demonstrated  that  the  substance  he  had  named  sclerotin 
was  identical  with  the  pectic  acid  of  Bracconnot  (Med.  &  Phys.  Jour., 
vi,  p.  484).  In  this  conclusion  he  was  certainly  correct,  as  this  gelatin- 
ous substance  deports  itself  exactly  like  pectic  acid,  as  described  in  the 
standard  text-books  on  proximate  analysis  (Prescott's  Prox.  Orig.  Anal., 
p.  166).  In  1875  an  analysis  was  made  at  the  Bussey  Institute.  In  this 
the  gelatinous  substance  is  spoken  of  as  pectose;  in  most  respects  the 
analysis  there  made  agrees  very  closely  with  the  one  here  reported. 
Trifling  differences  are  to  be  ascribed  to  the  examination  of  different 
samples. 
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(The  other  two  analyses  appended  for  comparison  were  not  known  tc 
Dr.  Parsons  until  after  he  had  finished  his.  The  one  made  at  the  UnL 
versity  of  Virginia  w^  under  Professor  Mallett's  sap^rvision,  and  can 
be  seen  in  London  Chemical  News,  !No.  882,  p,  168,) 

The  most  notable  peculiarities  of  this  substance  are^  the  ^itire  absence 
of  starch  ("No  fangus  has  yet  been  found  to  contain  true  starch.^— 
Sach's  "Botany,"  p.  241),  the  comparatively  small  amounts  extracted  by 
solvents,  the  gelatinous  character  of  ^the  cellulose,  and  the  very  small 
amount  of  albuminous  substance.  ^JiTothing  else  yet  analyzed  has  been 
reported  to  contain  so  large  a  proportion  of  pectinous  matter.  In  ordi- 
nary  fixdts,  such  as  are  commonly  used  for  making  jellies,  these  pectin 


TUCKAHOE,   OB  INDIAN  BREAD.  695 

bodies  seldom  amount  to  ten  percent.  According  to  Sach's  Botany,  ^^  the 
origin  of  colloidal  pectin  is  still  unknown."  Its  nutritive  value  seems  also 
to  be  entirely  undecided.  The  older  writers  considered  the  pectin  bodies 
of  no  value  as  foods,  while  later  authors  seem  inclined  to  give  them  a 
value  approximately  that  of  starch.  It  seems  certain  that  a  diet  of 
Tuckahoe  (P.  cocoa)  alone  would  not  sustain  life,  because  of  the  lack  of 
sufficient  nitrogenous  materials  to  repair  the  waste  inthe  animal  tissues; 
still,  it  might  prove  a  valuable  adjunct  to  highly  nitrogenous  foods. 

Various  medicinal  properties  have  been  ascribed  to  P.  cocos,  such  as, 
an  antidote  to  mineral  poisons;  for  poultices  on  the  ulcers  that  follow 
yellow  fever;  diarrhea;  cancers;  and,  the  most  startling  of  all — ^the  state 
ment  made  in  Hobb's  "Botanical  Hand -Book" — that  it  is  aphrodisiac. 
It  is  easy  to  understand  how  these  properties  could  be  ascribed  to  Tucka- 
hoe— a  representative  name  for  all  round  or  tuberous  esculent  roots — 
and  now  when  P.  cocos  is  the  only  root  bearing  the  name  of  Tuckahoe  it 
retains  the  traditional  virtues  of  a  large  part  of  the  Indian  materia 
medica.  From  the  large  number  of  correspondents  upon  this  subject, 
not  one  has  been  found  who  ever  knew  of  any  use  to  which  it  has  been 
put.  So  we  may  safely  conclude  that  P.  cocos  possesses  no  practical 
value;  but  it  is  unsurpassed  in  interest  from  a  botanical  standpoint, 
especially  since  so  little  is  known  concerning  its 

Growth  or  formation. — ^To  those  not  familiar  with  the  general  appear- 
ance of  P.  cocos  a  description  might  be  acceptable.  As  already  stated, 
the  outside  is  rough,  dark  brown  in  color,  in  many  places  considerably 
wrinkled,  looking  like  the  bark  of  a  hickory  tree  just  at  the  surface  of 
the  ground.  Upon  cutting  this  bark  there  will  be  seen  a  grain  almost 
as  distinct  as  that  in  the  bark  of  the  oak  or  hickory,  and  a  woody  ap- 
pearance in  other  respects.  There  is  not  noticeable  any  membranous 
division  between  this  bark  and  the  substance  within,  neither  does  the 
one  merge  into  the  other,  but  there  is  a  marked  distinction  between 
them.  Within  we  find  a  compact  white  mass,  without  any  apparent 
structure,  either  vascular  or  granular.  When  first  taken  from  the 
ground  it  is  quite  moist,  and  gives  away  under  pressure;  but  this  moist, 
ure  is  doubtless  absorbed  from  the  ground  and  is  not  inherent.  When 
dry,  this  white  substance  cracks  from  within  and  becomes  very  hard. 
At  all  times  it  is  absolutely  tasteless,  and  insoluble  in  water.  Even 
after  a  careful  and  extensive  study  of  the  subject,  there  is  still  some 
doubt  as  to  its  formation.  From  a  critical  inspection  of  its  structure, 
and  an  examination  of  many  specimens  at  different  stages  of  develop- 
ment, together  with  the  confirmatory  evidence  of  numerous  correspond- 
ents, the  following  conclusion  was  reached.  At  some  season  of  the  year 
spores  are  given  off  and  transmitted  by  insects,  water,  or  other  natural 
means,  and  are  attached  to  the  roots  of  other  trees  suitable  for  its  pro- 
duction. This  doubtless  occurs  while  the  tree  is  in  a  living  condition. 
These  spores  have  the  property  of  converting  the  woody  fiber  of  the 
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Fia.  3— A  masa  of  Tnoluhoe. 
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root  into  their  own  sabstanco,  which  forms  ondemeath  the  bark.  It  may 
also,  by  stimulating  the  f  ow  of  sap  to  this  point,  receive  accretions  by 
assimilating  the  sap,  and  the  periodic  giving-off  of  spores  may  continue 
to  excite  the  deposition  of  sap  at  this  poiut.  It  gradually  grows  in  this 
manner,  appropriating  the  bark  of  the  root  for  its  own  covering  until  it 
becomes  too  large,  during  which  process  it  forms  a  bark  of  its  own,  as 
already  described. 

Every  link  of  the  above  theory  is  indisputable  except  the  production 
and  transmission  of  spores.  About  this  there  is  a  shadow  of  doubt — a 
shadow  only — because  the  microscope  reveals  a  mycelium,  and  spore. 
Specimens  in  all  stages  of  development  are  in  my  possession,  from  the 
root,  with  only  a  film  of  the  substance  between  the  bark  and  the  woody 
part  of  the  root  up,  to  pieces  of  6  inches  in  diameter.  In  the  smallest 
the  original  bark  surrounds  the  whole,  and  continues  to  do  so  until  it 
attains  a  thickness  of  an  inch  or  more.  In  the  largest  specimens  will  be 
found  the  root  still  passing  clear  through  the  substance  of  the  Pachyma^ 
or  scars  at  both  ends  marking  its  previous  attachment.  The  root  within 
the  Pachyma  is  always  smaller  than  that  just  without. 

From  this  fact,  as  well  as  the  total  disappearance  of  the  root  in  some 
pieces,  we  are  safe  in  saying  that  the  wood  of  the  root  has  been  con- 
verted' into  the  substance  of  the  Pachyma.  By  way  of  confirmation, 
extracts  from  a  few  letters  will  be  given : 

^^  At  the  close  of  the  past  winter,  having  occasion  to  build  a  new  gar- 
den, in  land  that  had  never  been  cleared,  we  dug  and  plowed  up  several 
pieces  of  it,  some  in  advanced  state  of  growth,  while  others  had  just 
commenced  growing.  Several  small  pines  had  died  on  this  spot  four  or 
five  years  ago.  This  growth  had  taken  place  from  the  roots  of  these 
pines,  as  was  evident  from  some  having  just  commenced  growing,  the 
pine  root  extending  through  and  reaching  out  at  each  side.  -  -  -  Others 
were  developed  to  considerable  size,  showing  no  appearance  of  any  root 
in  them  or  any  bark  of  the  pine  on  the  outside,  as  was  the  case  with 
the  smaller  ones.  -  -  -  ^I  think  the  whole  root  for  2  iuches  or  more  is 
changed  into  this  substance,  from  the  fact  that  some  of  the  roots  ex- 
tended entirely  through  it,  some  of  them  being  small  inside  and  larger 
outside. '^ — (Jonathan  Stewart,  Barnesville,  Ga.,  June  21, 1880.) 

*<In  almost  every  case  I  have  observed  they  have  been  plainly  at- 
tached to  a  root  of  another  growth.  I  have  no  doubt  they  have  been,  at 
some  time,  in  every  case.  This  root  is  usually  about  one-half  or  three- 
quarters  of  an  inch  in  diameter  outside  the  taber,  frequently  larger ; 
sometimes  runs  directly  through  the  center  of  it,  sometimes  nearer  one 
side  than  the  other.  This  root  is  always  free  from  bark  inside  the  tuber, 
and  is  often  diminished  to  a  slender  stiik  or  single  fiber,  and  is  some- 
times imi)erceptible,  having  the  appearance  of  being  eaten  away  more 
or  less,  or  entirely,  in  the  process  of  formation.^— (Edwd.  Bull,  Wood- 
bridge,  N.  0.,  April  21, 1880.) 
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"  The  Tuckaboe  of  which  this  is  a  part  was  at  least  20  inches  in  length; 
the  dead  root  which  you  see  in  this  ran  quite  through  its  whole  length, 
and  about  which  it  was  formed.  The  specimen  was  in  a  growing  con- 
dition when  found,  the  growth  proceeding  towards  either  end  of  the  root 
between  the  bark  and  heart,  showing  there  was  something  in  the  root 
favorable  to  its  development.  The  specimen  proves  that  it  has  no  top 
growth."— (Thos.  E.  Baker,  Fountain  Hill,  Ark.,  March  29, 1881.) 

In  order  to  determine  its  botanical  character,  a  searching  microscopical 
examination  was  necessary ;  this  was  prosecuted  by  Prof.  W.  H.  Seaman, 
of  Howard  University,  and  Prof.  Thomas  Taylor,  microscopist,  Agri- 
cultural Department.    Professor  Seaman  reports  as  follows. : 

^'On  Febniary  25, 1881,  I  received  a  large  fresh  Tuckaboe  from  North 
Carolina.  The  interior  was  soft,  white,  and  crumbly;  specific  gravity 
nearly  that  of  wat^r.  Boiling  made  it  more  mealy;  the  iodine  test 
gave  no  reaction.  The  body  of  the  fungus  is  composed  of  short,  irreg- 
ularly-jointed threads  of  mycelium,  somewhat  tuberculated,  which  swell 
considerably  on  lieating  with  water.  The  fungus  is  covered  with  a  skin 
or  cortical  layer  much  resembling  the  bark  of  a  young  pine  tree,  be- 
neath which  is  a  dense  layer  of  dark-colored  mycelium  composed  of  finer 
threads,  from  which  at  the  proper  season  I  should  expect  to  find  spores 
developed.'' 

The  appended  report  of  Professor  Taylor  gives  a  detailed  description 
of  many  interesting  experiments  which  I  had  the  pleasure  of  witness- 
ing. It  is  my  desire  to  express  my  satisfaction  with  the  examination 
made  by  him — doubtless  the  most  searching  and  satisfactory  ever  at- 
tempted. 

"  In  my  early  experiments  made  some  years  ago,  with  Tuckahoe,  I 
was  successful  only  in  finding  a  few  very  minute  spore-like  bodies.  In 
these  experiments  the  microscope  only  was  employed,  and  the  Tuckahoe 
was  used  in  its  natural  condition.  In  some*  recent  experiments  the 
difficulties  encountered  by  reason  of  the  opacity  of  the  Tuckahoe,  I 
called  in  the  aid  of  chemical  solvents  with  very  gratifying  r€8ults.  In 
consequence  of  the  success  attending  this  line  of  investigation,  I  made 
the  following  experiments: 

"  First  I  placed  a  portion  of  the  crust  on  a  glass  plate,  pouring  over 
and  combining  with  it  a  few  drops  of  strong  sulphuric  acid,  which  changed 
it  into  a  pulpy  mass.  Quickly  and  before  total  destruction  of  the  or- 
ganic matter  could  take  place  I  examined  the  mass  under  the  micro- 
scope with  a  power  of  75  diameters,  and  found  present  a  mass  of  dark- 
brown  mycelium.  I  have  repeated  these  experiments  many  times,  using 
different  pieces  of  Tuckahoe,  with  the  same  results. 

"  In  the  second  experiment  I  placed  a  section  of  Tuckahoe,  including 
the  brown  crust,  in  a  glass  vessel  containing  strong  nitric  acid.  After 
the  lapse  of  forty-eight  hours  I  found  that  the  larger  portion  of  the 
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specimen  was  changed  to  a  transparent  jelly.  A  p  ortion  of  the  trans- 
parent crust  was  examined  under  powers  varying  from  25  to  250  diam- 
eters. In  each  case  I  found  in  it  large  quantities  of  mycelium  of  a  dark- 
brown  color,  branched,  transparent,  and  in  long  fibers  or  cells,  varying 
from  the  .002  to  the  .020  of  an  inch  in  diameter. 

'^  I  next  subjected  a  section  of  Tuckahoe  to  the  action  of  a  strong  solu- 
tion of  cyanide  of  potassium  for  a  period  of  48  hours.  The  substance 
of  the  Tuckahoe  became  quite  transparent  and  pasty,  color  light-amber. 
On  subjecting  a  portion  of  this  paste  to  the  microscope  in  the  usual 
way,  under  a  glass  cover,  masses  of  mycelium  were  discovered. 

"  With  a  "Beck"  inchand-a-half  and  No.  A  eye-piece  I  can  clearly  de- 
fine in  nearly  every  portion  mycelium  stretching  in  masses  over  the 
whole  field  in  view. 

<^  In  the  crust  of  the  Tuckahoe,  under  the  acid  treatment,  the  mycelium 
is  of  a  transparent  amber-color,  while  in  the  white  portions  the  mycelium 
is  whitish  and  translucent.  In  the  fourth  experiment  I  cut  very  thin 
sections  of  moistened  Tuckahoe,  and  mounted  them  in  the  usual  way, 
dry,  and  in  glycerine.  When  examined  under  the  microscope  a  few 
threads  of  mycelium  were  visible,  but  only  at  points  of  rupture.  Tuck- 
ahoe, whether  dry  or  in  watery  solution,  is  opaque,  and  for  this  reason, 
and  partly  because  of  the  exceeding  fineness  of  the  mycelium,  the  latter 
is  not  discovered  in  quantity  by  the  simple  use  of  the  microscoi)e. 

"The  application  of  balsam  or  other  mounting  fluid  has  very  little 
effect  in  rendering  its  structure  transparent,  but  my  experiments  have 
shown  that  strong  alkalies  and  mineral  acids,  especially  the  nitric  acid, 
will  render  it  perfectly  transparent  and  so  sofb  that  with  slight  pressure 
the  pulp  is  reduced  to  a  thinner  condition  than  can  be  obtained  by  the 
use  of  any  section-cutter. 

"  Specimens  reduced  by  means  of  cyanide  of  potassium  may  be  mounted 
with  a  solution  of  gum-arabic  and  glycerine.  Specimens  prepared  with 
acids  may  be  mounted  in  glycerine  temporarily. 

"  Having  succeeded  in  demonstrating  by  the  methods  described  that 
mycelium  is  present  in  large  quantities  in  Tuckahoe,  I  have  come  to  the 
conclusion  that  although  Tuckahoe  may  not  itself  be  a  fungus  in  the 
strict  sense  of  the  word,  it  is  probable  that  it  is  caused  by  the  mycelium 
of  a  fungus  acting  on  the  roots  of  trees  on  which  Tuckahoe  is  found. 

"  The  outer  surface  is  a  bark-like  crust  which  appears  to  consist  of  large 
cellulose  cells,  and  between  this  outer  crust  and  the  inner  white  sub- 
stance is  a  thin  and  dark  layer  about  an  eighth  of  an  inch  in  thickness 
of  amber-colored  x>ectic  acid,  cob- webbed  through  with  masses  of  dark- 
brown  mycelium." 

Bibliography  of  Tuckahoe, 

One  of  the  interesting  features  of  every  subject  is  a  knowledge  of 
what  has  been  written  upon  that  subject,  the  preliminary  step  being 
the  ac^aintance  with  books  and  authors  from  which  such  knowledge 
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can  be  obtained.  The  following  list  is  perhaps  far  from  complete,  bnt 
it  embraces  all  the  works  which  treat  of  Pachyma  cocos  under  its  own 
name,  or  one  of  synonyms,  that  were  found  among  the  many  hundreds 
that  were  examined: 


Agricultural  Report  for  1859,  1870,  and 
1871. 

Berkeley,  M.  J.  Transactions  Liuncean 
Society.   London,  1817. 

Berkeley,  M.  J.  American  Joomal  Arts 
and  Sciences.    1859. 

Beverly,  Robert.  The  History  and  Pres- 
ent State  of  Virginia.    London,  1722. 

Booth  &,  Morfit.  Encyclopaedia  of  Chem- 
istry.   Philadelphia,  1863. 

Bulletin  Bussey  Institution  for  1874-^6. 

Campbell,  J.  W.  EListory  of  Virginia  from 
its  Discovery  tiU  the  year  1781.  Phila- 
delphia, 1761. 

Chemical  News.    London,  1876.  . 

Clayton.  Flora  Virginica.  Lugduni  Ba- 
tavomm  (Lyons),  1762. 

Cleyer,  Andreas.  Specimen  Medicinss 
Simice.     Frankford  (Frankfort),  1682. 

C  nrrey  &  Hanbury .  Transactions  of  Lin- 
n»an  Society,  Vol.  XXII. 

EUet,  Stephen.  A  Sketch  of  the  Botany 
of  South  Carolina  and  Georgia.  Charles- 
ton, 1821-^. 

Fries,  Elias.  Elenohus  Fnngorum.  Ory- 
phiiB  (Oreifensee),  182a 

Fries,  Elias.  Systema  Mycologicum  Sis- 
tens  Fungorum.    London,  1822. 

Fliickiger^  Hanbury.  Pharmacographia. 

Gardener's  Chronicle.    London,  1848. 

Hanbury.    Materia  Medica  of  China. 

Hobbs,  E.  C.  Botanical  Hand-book.  Bos- 
ton, 1876. 

Jahresbuch  der  Chemie.    1876. 

Johnson,  C.  W.  Farmers'  and  Planters' 
Encycloi>aBdia  of  Rural  Affairs.  Phil- 
adelphia, 1857. 

Ealm.  Travels.  Translated  by  Foster. 
London,  1772. 


MacBride.  American  Monthly  Magazine, 
vol.  1. 

MacBride.  New  York  Philosophical  So- 
ciety Transactions.    New  York,  1817. 

National  Dispensatory,  1st  cd. 

New  York  Medical  and  Physical  Journal, 
Vol.  VI,  No.  4. 

Nuttall,  Thomas.  Systematic  and  Physio- 
logical Botany.    Cambridge,  1820. 

Oken.  Lehrbuch  der  Naturgeschichte, 
2ter  Theil :  Botanik.  2ter  Abtheil,  lt« 
Halfte,  1815. 

Payen.    Comptes  Rendns,  1848. 

Persoon,  C.  H.  Synopsis  Methodica  Fun- 
gorum.   Gottingen,  1801. 

Raiinesque.  Medical  Flora  of  North 
America.    Philadelphia,  1830. 

Schweinitz,  L.  D.  Synopsis  Fnngorum 
Carolinss  Superioris.    Leipzig,  1^22. 

Schweinitz,  L.  D.  Transactions  Ameri- 
can Philosophical  Society.  Philadel- 
phia, 1832. 

SiUiman's  Journal,  vol.  2  and  vol.  27. 

Smith,  F.  P.  Materia  Madica  and  Nat- 
tural  History  of  China.    London,  1871. 

Smith,  John.  History  of  Virginia.  Rich- 
mond, 1819. 

Southern  Planter.     Richmond,  1847. 

TatarinoY.  Catalogus  M6dioamentorum 
Sinesinm.    1856. 

Treasury  of  Botany.    London,  1876. 

Torrey,  John.  Transactions  Natural  His- 
tory Society.    New  York,  1819. 

Torrey,  John.  New  York  Medical  Repos^ 
itory,  vol.  1.    New  York,  1821. 

Walter,  Thomas.  Flora  Carolina.  Lon- 
don, 1788. 
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HISTORY  OP  THE  SMITHSONIAN  EXCHANGES. 


By  George  H.  Boehxeb. 


INTEODUCTORY  SKETCH  OF  EARLY  EFFORTS  IN  INTERNATIONAL 

EXCHANGE. 

Before  giving  an  account  of  the  system  of  literary  and  scientific  ex- 
changes, organized  and  first  carried  into  effect  by  the  Smithsonian  In- 
stitution in  1850,  it  may  be  appropriate,  for  indicating  more  clearly  its 
precise  character  and  importance,  to  briefly  notice  previous  attempts 
in  a  similar  direction.  One  of  the  earliest  of  such  undertakings  is  thus 
set  forth  in  a  history  of  the  Koyal  Library  of  France: 

*^In  1G94  the  Royal  Library  of  France  exchanged  its  duplicate  vol- 
umes for  new  books  printed  in  foreign  countries.  This  kind  of  trade,' 
authorized  by  the  special  order  of  the  King  (Louis  XIV)  and  continued 
for  several  years,  could  not  fail  to  supply  the  library  with  a  very  con- 
siderable accession  of  valuable  books,  especially  from  England  and 
Germany.  In  1697  one  hundred  and  forty-nine  Chinese  books  were 
received,  in  return  for  which  the  King  gave  a  selection  from  all  his 
engravings."    {Essai  historique  snr  la  Bibliotheque  du  lioL) 

In  our  own  country  the  American  Philosoi)hical  Society,  founded  at 

^  Philadelphia  in  1743,  and  the  American  Academy  of  Arts  and  Sciences, 

founded  at  Boston  in  1780,  commenced  about  the  beginning  of  the  present 

century  a  system  of  international  exchange  of  their  i^roceedings  and 

transactions  with  those  of  foreign  scientific  societies. 

In  1832  M.  Lichtenthaler,  director  of  the  Eoyal  Library  of  Munich 
(Bavaria),  in  a  letter  dated  January  22  of  that  year,  addressed  to  M.  Alex- 
andre Vattemare,  of  Paris,  referring  to  a  conversation  previously  held 
between  them,  recalls  the  large  number  of  duplicates  in  the  Munich 
Library,  and  asks:  "Would  it  not  be  possible,  with  your  connections  at 
Paris,  to  interest  the  Bureau  of  Fine  Arts  in  adopting  an  exchange  with 
our  library!''  This  letter  appears  to  have  given  Mr.  Vattemare  the  im- 
pulse to  enter  upon  the  execution  of  a  favorite  project — the  establish- 
ment of  a  system  of  library  exchanges.  He  secured  the  approval  of 
Lis  plans,  and  in  a  measure  promise  of  cooperation  on  the  part  of  the 
King  of  Prussia  (letter  of  Count  Charles  Briehl,  director-general  of  the 
museum)  and  of  the  King  of  Denmark  (letter  of  the  scientist,  Mr.  Hank). 
At  the  court  of  St.  Petersburg  he  was  introduced  by  a  letter  of  King 
Frederick  William  lY,  of  Prussia,  to  his  sister,  the  Empress  of  Kussia. 
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In  1883  he  went  to  Vienna  and  addressed  the  Count  Maarice  of  Die- 
trichstein,  director  general  of  the  Imperial  Museum,  who  replied,  on 
the  Gth  of  December,  1833,  by  letter,  that  the  preparation  of  a  catalogne 
of  duplicates  in  the  library  would  require  more  time  than  he  could  just 
then  devote  to  the  subject;  but  that,  nevertheless,  Mr.  Yattemare  mif,ht 
depend  on  his  assistance,  and  he  further  expressed  his  belief  that, 
through  Mr.  Vattemartfs  intervention,  the  library  would  be  greatly 
benefited. 

He  had  now  received  favorable  consideration  from  a  number  of  sov- 
ereigns and  governments  which  were  waiting  for  France  to  take  the 
initiative.  Knowing  that  in  laying  his  propositions  before  his  govern- 
ment he  must  be  prepared  to  support  them  in  an  incontrovertible  man- 
ner by  facts,  and  possessing  now  official  evidence  of  the  favorable  re- 
ception accorded  them  abroad,  Mr.  Yattemare  returned  to  Paris  in 
November,  1835. 

In  his  first  petition  to' the  two  Chambers  he  set  forth  the  fact  that 
^*all  the  large  establishments  founded  by  the  munificence  of  govern- 
ments in  the  interest  of  science  and  arts,  namely,  museums,  collections, 
galleries,  and  libraries,  possessed,  besides  the  treasures  they  displayed, 
many  others,  which  by  reason  of  their  abundance  were  condemned  to 
be  useless.  The  duplicates  which  formed  this  precious  waste,  the  sa- 
vant saw  with  regret,  buried  in  the  dust  of  forgetfulness";  and  "there 
was  not  one  large  city  in  Europe  which  did  not  possess  a  considerable 
number  of  such  duplicates.  The  library  at  Munich  had  200,000;  Jena, 
12,000;  St.  Petersburg,  54,000;  Yienna,  more  than  30,000,  which  in- 
eludes  a  large  number  of  these  ^incurables,'  which  were  hidden  away 
in  storerooms.  At  Yienna  25,000  duplicates  were  encumbering  the  en- 
tomological section  of  the  Brazilian  museum.  Any  attempt  at  ennmera- 
tion  would  be  imperfect,  for  everj'where  there  would  be  discovered,  in 
addition  to  those  collections  of  books  intended  for  study  or  exhibited 
as  curiosities  to  the  public,  hidden  collections,  unknown  libraries  and 
museums,  treasures  lost  to  science  and  the  world,''  &c. 

The  report  on  this  petition  was  made  to  both  Chambers  in  Mardi, 
1836.  The  proposition  was  favorably  received.  Two  years,  however, 
elapsed  without  any  action  being  taken,  the  government  being  en- 
grossed by  political  events. 

Mr.  Yattemare,  becoming  impatient  at  the  delay,  resolved  to  go  to 
England  for  the  purpose  of  propagandism.  He  laid  his  project  before 
the  Marquis  of  Landsdowne  in  May,  1838,  and  succeeded  in  establishing 
an  exchange  with  the  British  Museum. 

After  his  return  to  Paris,  Mr.  Yattemare  addressed  a  second  petition 
to  the  Chambers  on  February  2, 1839,  in  which  he  stated  an  important 
fact.  He  said :  "For  two  years  the  system  of  exchanges  of  duplicates 
has  been  in  operation  to  some  extent.  Austria,  Prussia,  and  England 
have  obtained  important  results,  and  the  greater  number  of  the  dupli- 
cates at  Yienna,  Berlin,  and  Munich,  of  whose  existence  mention  was 
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made  in  my  first  petition^  have  enriched  other  libraries,  and  are  lost 
to  us.'' 

Upon  this  the  Chambers  seemed  desirous  of  taking  more  effective 
measures,  but  the  administration  remaining  inactive,  matters  remained 
at  the  same  point  as  in  1836. 

At  the  suggestion  of  one  of  the  deputies  that  it  would  be  desirable 
also  to  make  an  arrangement  for  exchanges  with  the  United  States, 
Mr.  Vattemare  resolved  to  visit  America.  He  left  Havre  October  20, 
1839,  and  arrived  at  New  York  November  29, 1839.  After  taking  some 
preliminary  steps  in  New  York  he  left  for  Louisiana.  On  the  way  he 
aroused  the  interest  of  the  Soci^t^  Boyale  Patriotique  de  la  Havane  in 
the  project  of  establishing  exchanges. 

On  the  2Gth  of  March,  1840,  the  legislature  of  Louisiana  voted  $3,000 
for  the  collection  of  material  for  exchanges. 

Mr.  Vattemare  then  went  to  Albany,  N.  Y.,  where  he  arrived  two 
days  before  the  adjourning  of  the  State  legislature.  He  had  a  memoir 
presented  to  the  senate,  which  body  approved  the  plan  and  voted  an 
annual  appropriation  for  the  purpose  of  exchanges. 

Wherever  Mr.  Vattemare  went  his  views  were  indorsed.  On  reaching 
Washington  the  session  of  Congress  was  nearing  its  end,  and  impor- 
tant measures  were  being  considered.  Many  influential  men  assured 
Mr.  Vattemare  that  the  moment  was  not  a  propitious  one  for  his  cause, 
bat  he  persevered  in  his  efforts,  which  were  finally  crowned  by  success. 

On  June  5, 1840,  in  the  Senate  of  the  United  States,  Mr.  Preston, 
chairman  of  the  Committee  on  the  Library,  presented  a  favorable  re- 
port on  Mr.  Vattemare's  memorial,  setting  forth:  "There  are  now  in 
the  possession  of  Congress  many  hundred  volumes  of  public  documents, 
some  of  which  might  well  be  distributed  among  firiendly  governments; 
and,  for  a  like  return,  and  at  a  very  small  expense,  i>ermanent  provis- 
ion might  be  made  to  supply  them  in  future.  As  in  this  department  of 
publication  we  probably  exceed  most  foreign  nations,  the  exchange 
would  be  equalized  by  receiving  in  return  national  works  of  science  or 
art,  which  the  more  ample  powers  of  other  governments  enable  them  to 
execute.  Besides  this  not  inconsiderable  means  of  profitable  exchange, 
^Congress  also  has,  occasionally,  the  disposition  of  duplicate  books  in 
the  Library.'' 

The  committee's  report  concluded  by  recommending  the  passage  of  a 
joint  resolution,  authorizing  such  exchanges  of  duplicate  volumes  in  the 
Congressional  Library,  and  also  of  a  limited  number  of  public  documents. 
The  report  also  published  several  of  the  testimonials  from  distinguished 
persons  presented  by  Mr.  Vattemare,  abstracts  of  which  are  here  given. 

[From  his  excellency  JUozandre  de  Mordwhioff,  St.  Petersbnrg.] 

"  I  have  the  honor  to  inform  you  that  His  Majesty  the  Emperor,  hav- 
ing been  made  acquainted  with  your  proposition  respecting  the  estab- 
lishment of  a  system  of  general  exchan&'e  of  duplicates,  has  perfectly 
S.  Mis.  109 45  ^ 
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approved  your  idea ;  and  yoa  are  requested,  sir,  to  present  a  prospectns 
clearly  setting  forth  your  plan  for  effecting  that  object." 

[From  M.  Gnizot,  minlAter  of  pablio  instraction  of  Franoe,  December  31,  183S.] 

'<  I  have  examined  with  much  attention  the  plan  which  yoa  have  sab- 
mitted  to  me.  The  considerations  adduced  by  you  in  sapport  of  tlus 
plan  appear  to  me  to  be  of  such  a  nature  as  to  entitle  them  to  attention ; 
and  I  ardently  desire  that  it  may  be  possible  for  me  to  put  it  into  exe- 
cution." 

[From  M.  de  Lamartine,  member  of  the  Chamber  of  Depaties  of  France,  April  10, 

1836.] 

'<  Your  plan  for  a  general  exchange  of  duplicates  between  all  libraries 
is  excellent.  It  would  aid  us  in  completing  our  col]e(*.tions  which  are 
already  so  rich ;  but  it  would  also  have  another  and  happier  effect;  it 
would  introduce  into  France  all  the  ideas  of  Europe,  and  would  spread 
through  Europe  all  the  ideas  of  France.  Thus,  by  means  of  simple  ex- 
changes, this  diffusion  of  information^the  object  of  so  many  of  our  caies 
and  labors — will  be  effected." 

[From  M.  Engene  do  Monglave,  of  the  Historical  Institnte  of  France,  March  12, 1836.] 

*^  Your  idea,  dear  sir,  is  a  grand  and  generous  one,  which  ought  to 
succeed,  and  which  every  studious  man  should  encourage  by  all  means 
in  his  power.  The  Chamber  of  Deputies  has  offered  you  its  aid,  and  yoa 
will  doubtless  also  receive  tiiat  of  the  Chamber  of  Peers.'' 

[From  the  Dae  de  Broglie,  minister  of  foreign  affairs  of  France,  Jnne  12,  1635.1 

*^The  minister  of  foreign  affairs  has  read,  with  great  interest,  the  le^ 
ter  which  M.  Yattemare  has  done  him  the  honor  to  address  to  him,  re- 
specting the  establishment  of  a  system  of  exchanges  between  the  differ- 
ent libraries  of  Europe  possessing  several  copies  of  the  same  works. 
The  usefulness  of  the  labors  undertaken  by  M.  Vattemare,  with  the 
view  of  facilitating  such  exchanges,  seems  to  be  unquestionable;  and 
the  minister  of  foreign  affairs  will  embrace  the  earliest  occasion  to  speak 
to  his  colleague,  the  minister  of  public  Instruction,  upon  the  plaDS 
formed  by  M.  Vattemare.''  ^ 

[Extract  from  the  speech  of  the  Marqnis  de  Laplace  in  the  Chamber  of  Peon  of 

France,  March  30,  183G.] 

"I  believe  it  to  be  the  duty  of  our  government  to  encourage  and  to 
protect  such  an  enterprise,  and  that  it  becomes  France  to  take  the  lead 
ill  a  measure  which  may  produce  such  desirable  results.  Such  publicity 
will  draw  out* invaluable  works,  which  are  not  sufficiently  appreciated 
by  their  owners,  from  the  dust  of  oblivion  and  from  their  obscure  re- 
treats. How  many  manuscripts  thus  buried  and  lost  to  the  world  may 
be  restored  to  light,  and  shall  we  not  congratulate  ourselves  for  having 
made  private  interest  contribute  to  so  great  a  workF' 
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[From  Galian  C.  Verplanck,  New  York,  December  3,  1839.] 

^^The  high  and  numerous  attestations  given  to  your  plan  of  literary 
and  scientific  exchanges  by  the  most  eminent  scholars  and  public  men  of 
Europe,  axid  the  eloquent  manner  in  which  several  of  them  have  stated 
its  philanthropic  objects  and  beneficial  results,  leave  me  little  to  say  on 
those  heads.  •  -  •  I  admire  the  zeal  and  devotion  with  which  you 
have  applied  yourself  to  the  execution  of  this  unpretending  but  bene- 
ficial plaiL'^ 

[From  Waahington  Irving,  Albany,  N.  T.,  Mmj  7, 1840.] 

^^I  regret  extremely  that  engagements  which  require  my  departure 
for  Kew  York  will  prevent  my  having  the  pleasure  of  attending  at  the 
meeting  to  be  held  this  evening  for  the  consideration  of  your  plan  for  a 
system  of  exchanges  between  governments  and  leanied  institutions, 
throughout  the  civilized  world,  of  duplicate  specimens  in  natural  history 
and  productions  in  literature.  It  is  a  noble  and  magnanimous  scheme, 
worthy  of  the  civilization  of  the  age,  and  the  advantages  of  which  are 
so  obvious  and  striking  that  they  must  strike  every  intelligent  mind  at 
a  single  glance." 

[From  Joel  R.  Poinsett,  Secretary  of  War,  Waahington,  December  18, 1839.] 

^^I  regard  the  subject  of  your  memorial  as  highly  interesting,  useful, 
and  important,  and  it  will  command  my  warm  support." 

In  accordance  with  the  recommendation  of  Mr.  Preston's  committee, 
the  following  act  was  passed  by  Congress  July  20, 1840  ( VoL  V,  Statutes 
at  Large,  p.  509): 

Joint  Besolation  for  the  exchange  of  books  and  public  docnments  for  foreign  publi- 
cations. 

Be  it  resolved  by  the  Senate  and  House  of  Representatives  of  the  United 
States  of  Am^ica  in  Congress  assembled^  That  the  Librarian,  under  the 
supervision  of  the  Committee  on  the  Library,  be  authorized  to  exchange 
such  duplicates  as  may  be  in  the  Library  for  other  books  or  works. 

Second.  That  he  be  authorized  in  the  same  way  to  exchange  docu- 
ments. 

Thinl.  That  hereafter  fifty  additional  copies  of  the  documents  printed 
by  order  of  either  House  be  printed  and  bound  for  the  puri)Ose  of  ex- 
change in  foreign  countries. 

Mr.  Yattemare  also  visited  Canada  in  1841,  and  his  mission  was 
equally  successful  there.  In  the  summer  of  1841  he  returned  to  France 
and  immediately  presented  a  third  petition  to  the  Chambers,  referring 
to  his  success  in  America.  The  report  of  the  Count  of  Montesquieu  to 
the  Chamber  of  Peers  was  sent  back  to  the  ministry  of  foreign  affairs 
.  and  public  instruction,  but  no  more  was  heard  from  it. 

Kow,  however,  Mr.  Vattemare  commenced  the  distribution  of  the  ob- 
jects intrusted  to  him.  for  exchange.  Some  had  their  destination  as- 
signed them,  but  the  distribution  of  the  greater  number  was  left  to  Mr. 
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Yattemare's  discretion.  He  transmitted  the  legislative  doenments  to 
the  chambers,  elementary  books,  of  education,  &c,  to  the  ministers  of 
public  instruction,  &c. 

The  cities  of  Boston,  New  York,  Baltimore,  and  Washington  had  pre- 
sented certain  works  and  documents  to  the  city  of  Paris.  On  December 
21, 1842,  it  was  resolved  to  address  a  letter  of  thanks  to  the  former  cities 
and  to  send  them  books  in  exchange  for  those  received  from  them. 

Mr.  Yattemare  received  from  the  chambera,  departments,  and  those 
scientific  institutions  which  had  been  included  in  his  first  distribution 
a  great  number  of  important  works.  He  also  made  an  appeal  to  sa- 
vans,  authors,  and  artists,  from  whom  he  received  some  contributions. 

The  sendings  to  the  United  States  had  been  gradually  growing  larger 
from  the  year  1842,  and  on  the  1st  of  January,  1846,  6,000  volumes  bad 
passed  between  France  and  the  United  States.  The  following  year 
their  number  reached  8,000. 

Mr.  Yattemare  concluded  to  personally  deliver  a  large  amount  of  ex- 
changes, and  he  started  on  May  10, 1847,  with  sixty-one  boxes. 

The  custom-house  charges  at  New  York  being  very  heavy,  he  ad- 
dressed the  Secretary  of  the  Treasury,  explaining  to  him  that  the  ex- 
changes from  the  United  States  were  allowed  free  entry  in  France,  and 
in  reply  the  same  privilege  was  granted  for  the  French  exchanges. 

On  his  second  visit  to  the  United  States  Mr.  Yattemare  was  equally 
successful ;  he  forwarded  in  the  course  of  the  year  1848,  forty-eight  cases 
to  France. 

On  the  26th  of  June  of  the  same  year  Congress  charged  the  Library 
Committee  with  the  nomination  of  an  agent  to  conduct  the  operations 
of  the  exchanges  between  France  and  the  United  States.  The  commit 
tee  unanimously  designated  Mr.  Yattemare,  who  entered  upon  his  duties 
July  25, 1848.  It  was  also  resolved  that  everything  transmitted  by  this 
agent  should  be  admitted  in  this  country  free  of  duty. 

The  French  Government  failing  to  give  further  support  to  the  service 
of  international  exchanges,  notwithstanding  the  renewed  efforts  of  Mr. 
Yattemare,  its  operations  ceased  at  his  death,  in  1864. 

Another  movement  in  our  country  to  effect  a  system  of  exchanges 
(chiefly  directed,  however,  to  natural  history  specimens)  was  made  by 
the  "National  Institution''  organized  at  Washington,  D.  C,  iuMay, 
1840.     Early  in  1841  the  institution  addressed  a  circular  to  the  principal 
scientific  institutions  of  Europe,  soliciting  their  correspondence.    A  let- 
ter to  the  corresponding  secretary  from  Dr.  H.  G.  Brown,  professor  in 
the  University  of  Heidelberg,  Germany,  proposed,  "  if  acceptable  to  you 
I  offer  an  exchange  of  the  petrifactions  of  your  country  for  those  of 
Germany  and  the  neighboring  countries."     In  September,  1841,  tte 
United  States  consul  at  Lima,  Peru,  offered  to  the  institution  his  vain- 
able  entomological  collections.     Almost  simultaneohsly  M.  Dufresnoy, 
of  the  Royal  School  of  mines  at  Paris,  wrote  that  he  had  delivered  to  Mr. 
D.  B.  Warden  (formerly  consul  of  the  United  States  at  Paris)  a  box  of 
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6pecimeDS  of  mineralogy  for  deposit  in  the  cabinet  of  the  N'ational  In- 
stitution at  Washington,  expressing  the  hope  that  such  transmiBsions 
may  become  frequent. 

In  December,  1841,  Dr.  E.  Foreman,  of  Baltimore,  proposed  to  the 
institution  a  plan  for  obtaining  conchological  specimens  from  all  parts 
of  the  country  by  a  system  of  exchange.  In  pursuance  of  a  resolution 
of  the  institution  adopted  December  13,  1841,  a  committee  appointed 
to  propose  a  plan  of  exchanges  reported  February  14, 1842,  first,  <^that 
a  system  of  exchanges  is  of  very  great  importance  in  the  accomplish- 
ment of  one  of  the  primary  objects  for  which  the  National  Institution 
has  been  declared  to  be  formed,  viz,  the  establishment  of  a  national 
museum  of  natural  history,"  &c.;  and  second,  ^^that  in  exchanges  of  all 
kinds  the  natural  productions  of  our  country  shall  first  and  always  have  a 
decided  preference.  This  method,  while  it  recommends  itself  to  us  and 
our  interests,  is  calculated  to  extend  benefits  and  encouragement  to  the 
societies  and  naturalists  of  our  country,  who  will  thus  have  a  central 
depository,  from  which  they  may  enlarge  and  vary  their  own  collections ; 
and  thus  also  in  due  time  the  duplicates  of  the  exploring  expedition 
may  with  the  greatest  advantage  be  diflfused  throughout  the  land,  there- 
by fulfilling:  in  the  amplest  manner  the.  intentions  of  those  who  formed 
that  noble  project,  and  justify  the  liberality  of  the  government  which 
supported  it." 

And  the  committee  recommended: 

^<1.  That  a  system  of  exchanges  be  entered  upon  without  delay. 

^^2.  That  the  curator  and  assistants  be  directed,  for  this  purpose,  to 
separate  all  duplicates,  except  those  from  the  exploring  expedition;  and 
that  they  select  and  label  such  specimens  as  are  to  be  sent  to  individu- 
als or  societies. 

^^3.  That  the  first  step  taken  be  to  discharge  the  obligations  of  ex- 
change already  incurred  by  the  institution. 

^^  4.  That  a  committee  be  appointed,  to  whom  the  curator  shall  submit 
aU  sets  of  specimens  thus  set  aside  for  any  given  exchanges,  who  shall 
decide  upon  the  equivalency  before  said  specimens  shall  be  boxed  up 
and  sent  off. 

"  3.  That  in  all  cases  of  difficulty  which  may  arise,  reference  must  be 
made  to  the  president  or  vice-president  of  the  institution  for  decision, 
who  will,  if  they  conceive  it  necessary,  submit  the  question  to  the  in- 
stitution. 

^^  6.  That  a  book  be  kept  by  the  curator,  subject  at  all  times  to  the 
inspection  of  the  committee,  in  which  must  be  noted  the  contents  of  each 
box  or  package,  lists  of  the  articles  for  which  they  are  the  equivalents, 
the  name  and  the  place  of  the  society  or  individual  to  whom  one  set  is 
to  be  sent,  and  from  whom  the  other  has  been  received." 

In  July,  1842,  the  institution  adopted  the  name  "National  Institute." 

It  will  thus  be  seen  that  the  efforts  of  the  National  Institute  towards 
the  establishment  of  a  system  of  exchanges  were  mainly  intended  to 
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enrich  its  cabinet  of  natural  history,  altboagh  the  exchange  of  books 
was  not  excluded.  In  this  way  its  museum  obtained  many  valuable  ad- 
ditions during  the  succeeding  years,  but  the  financial  condition  of  the 
institute  prevented  a  vigorous  execution  of  the  system.  NotwithstaDd- 
ing  several  appeals  to  Congress  for  aid,  of  which  the  last  one  was  made 
on  December  10, 1845,  nothing  was  done  toward  giving  the  decsired  re- 
lief, and  on  tlie  25th  of  November,  1846,  the  following  ^^notice  to  the 
members  of  the  National  Institute  "  was  published,  which  will  give  a 
fair  insight  into  its  condition : 

^  A  reference  to  the  last  *  memorial  to  Congress,'  which  was  presented 
to  the  Senate  by  the  Hon.  Lewis  Cass  and  to  the  House  of  UepresenU- 
tives  by  the  venerable  John  Quincy  Adams,  will  afford  the  members 
some  idea  of  the  present  condition  of  the  National  Institute.  Notwith- 
standing that  renewed  appeal.  Congress  has  again  omitted  to  grant  re- 
lief. More  than  a  thousand  boxes,  barrels,  trunks,  &c.,  embracing  col 
lections  of  value  and  rarity  in  literature,  in  the  arts,  and  in  natural  bi^ 
tory,  remain  on  hahd  unopened,  the  liberal  contributions  of  members  at 
home  and  abroad,  of  governments,  of  learned  and  scientific  societies  and 
institutions,  of  foreign  countries  and  of  our  own,  and  of  munificent  friends 
and  patrons  in  every  part  of  the  world.  The  worth,  extent,  and  Amer- 
ican interests  of  these  collections  may  be  understood,  though  imperfectly, 
by  a  perusal  of  the  four  bulletins  which  are  now  before  the  public.  For 
the  preservation,  reception,  and  display  of  these  the  institute  has  neither 
funds  nor  a  suitable  dejKxsitory.  The  usual  meetings  of  the  members  have 
been  suspended  for  a  considerable  period.  Hence  the  regular  proceed- 
ings have  been  interrupted,  and  hence  the  present  volume  (which  has 
been  published  by  the  subscription  of  a  few  members  and  others,  a  sub- 
scription so  limited  as  to  have  rendered  it  indispensably  necessary  to 
abridge  the  publication  within  the  narrowest  possible  compass),  instead 
of  presenting  in  the  usual  form  the  proceedings  of  the  institute,  gives  a 
mere  and  meager  abstract  of  a  voluminous  and  valuable  corre8i>ondeDce, 
and  an  imperfect  account  of  donations  and  contributions  to  its  Ubrary 
and  cabinet." 

And  thus  with  the  year  1846  virtually  ceased  the  activity  of  the  Na- 
tional Institute  in  that  direction. 

• 

From  this  sketch  it  will  be  seen  that  the  system  introduced  by  tbe 
two  early  scientific  institutions  of  our  country  had  in  view  mainly  the 
interchange  of  their  own  transactions  for  those  of  foreign  societies,  for 
their  own  benefit  and  the  extension  of  their  own  reputation,  and  that  tbe 
system  introduced  in  France  had  in  view  mainly  the  interchange  amoug 
public  libraries  of  their  superfluous  duplicates  and  of  government  pub- 
lications.    The  Smithsonian  Institution,  starting  out  with  the  same 
system,  at  a  very  early  date  in  its  history  inaugurated  the  original  cji- 
terprise  of  furthering  the  mutual  interchange  of  scientific  transactions 
and  publications  throughout  the  world,  without  reference  to  any  direct 
benefit  to  itself  by  reason  of  such  exchanges. 
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Among  the- definite  lines  of  policy  adopted  by  the  Institution  at  the 
commencement  of  its  operations  was  that  of  a  diffusion  of  its  publications, 
resulting  in  a  system  of  exchange  not  limited  to  the  distribution  of  unused 
duplicate  volumes  accumulated  in  libraries,  but  comprehending  a  full 
interchange  of  the  intellectual  products  of  the  two  hemispheres. 

In  the  original  '^programme  of  organization ''  presented  to  the  Board 
of  Eegents  by  Prof.  Joseph  Henry,  December  8,  1847,  this  object  was 
set  fortli,  and  in  the  explanations  and  illustrations  of  the  programme 
the  consideration  was  urged  that  the  publication  of  a  series  of  volumes 
of  original  memoirs  would  afford  the  Smthsonian  Institution  the  most 
ready  means  of  entering  into  friendly  relations  and  correspondence  with 
all  the  learned  societies  in  the  world  and  of  enriching  its  library  with 
their  current  transactions  and  proceedings. 

A  committee  of  the  American  Academy  of  Arts  and  Sciences  appointed 
to  consider  the  plan  proposed  for  the  organization  of  the  Smithsonian 
Institution  reported,  December  7, 1847,  on  this  feature,  that  ^4t  can 
scarcely  be  doubted  that  an  imixortant  impulse  would  be  given  by  the 
Smithsonian  Institution  in  this  way  to  the  cultivation  of  scientific  pur- 
suits, while  the  extensive  and  widely  ramified  system  of  distribution  and 
exchange,  by  which  the  publications  are  to  be  distributed  throughout 
the  United  States  and  the  world,  would  insure  them  a  circulation  which 
works  of  science  could  scarcely  attain  in  any  other  way." 

The  first  volume  of  the  Smithsonian  ^^Contributions  to  E^nowledgCy^a 
memoir  on  the  ancient  monuments  of  the  Mississippi  Valley  (by  Messrs. 
Squier  &  Davis),  was  published  in  360  quarto  pages  in  1848,  and  during 
the  following  year  was  distributed  to  learned  societies  in  the  following 
countries: 


Vok.  of  loeietiMi 

In  Middle  and  South  America : 

Cnba,  Havana 1  1 

Chili,  Santiago 2 

New  Grena<1a,  Bogota 1 

Venezuela,  Caracas 1 

Brazil,  Rio  Janeiro 1 

In  Africa: 

Egypt,  Cairo ....«•••.  1 

In  Asia: 

China,  Hong-Kong.  ^ 1 

India,  Allahabad,  Bombay,  Ceylon, 

andMadras 5 

Java,  Batavia 1 

Philippine  Islands,  Manila 1 

In  Europe : 

Austria 9 


Kg.  of  societies. 
In  Enrope— Continued: 

Belgium..  ••.••...•.^. 6 

Denmark ...••• 3 

France 25 

Germany  .• 28 

Great  Britain  and  Ireland 41 

Greece  ••••  ••..  ••• 1 

Holland 6 

Italy _ 16 

Norway 2 

Portugal — 1 

Russia ^ 6 

Spain • 3 

Sweden 5 

Switzerland 7 

Turkey 1 
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lu  addition,  the  volume  was  liberally  distributed  to  distinguisbed 
savans  interested  in  its  subject,  and  to  numerous  institutions  throiigb' 
out  our  own  country. 

At  the  commencemeHt  of  its  system  of  exchanges,  the  Institution  was 
much  trammeled  by  the  great  delays  and  considerable  expenses  attend- 
ant on  customhouse  requirements,  but  by  earnest  efforts  and  proper 
representation  to  Congress,  the  United  States  Government  adopted  the 
enh'ghtened  policy  of  admitting  through  our  customhouses,  duty  free, 
all  scientific  publications  from/breign  countries  addressed  to  the  Smith- 
sonian Institution,  whether  for  its  own  use  or  as  presents  to  learned 
societies  and  individuals  in  any  part  of  our  country. 

The  efforts  of  the  Institution  were  then  directed  to  the  procurement 
from  foreign  governments  of  a  recijirocal  liberality  on  their  part.  The 
following  extract  from  the  Secretary's  report  for  1851  will  suffidentlj 
indicate  the  steps  first  taken : 

'^The  promotion  of  knowledge  is  much  retarded  by  the  difficulties  ex- 
perienced in  the  way  of  a  free  intercourse  between  scientific  and  literary 
societies  in  different  parts  of  the  world.  In  carrying  on  the  exchange 
of  the  Suithsonian  volumes,  it  was  necessary  to  appoint  a  number  of 
agents.  Some  of  these  are  American  consuls,  and  other  responsible 
individuals,  who  have  undertaken  in  most  cases  to  transact  the  busi- 
ness free  of  all  charge,  and  in  others  for  but  little  more  than  the  actual 
expense  incurred.  These  agencies  being  established,  other  exchanges 
could  be  carried  on  through  them,  and  our  means  of  conveyance,  at  the 
slight  additional  expense  owing  to  the  small  increase  of  weight;  and 
we  have  accordingly  offered  the  privileges  of  sending  and  receiving 
small  packages  through  our  agency  to  institutions  of  learning,  and  in 
some  cases  to  individuals  who  chose  to  avail  themselves  of  it;  the  offer 
has  been  accepted  by  a  number  of  institutions,  and  the  result  cannot 
fail  to  prove  highly  beneficial,  by  promoting  a  more  rt^ady  communica- 
tion between  the  literature  and  science  of  this  country  aud  the  world 
abroad. 

^^  As  a  part  of  the  same  system,  application  was  made  through  Sir 
Henry  Bulwer,  the  British  minister  at  Washington,  for  a  remission  of 
duties  on  packages  intended  for  Great  Britain,  and  we  are  informed  that 
a  permanent  arrangement  will  probably  be  made  through  the  agency  of 
the  Boy al  Society  for  the  free  passage  through  the  English  custom-houses 
of  all  packages  from  this  Institution. 

'^The  Smithsonian  exchanges  are  under  the  special  charge  of  Professor 
Baird,  who  has  been  unwearied  in  his  exertions  to  collect  projier  ma- 
terials, and  to  reduce  the  whole  to  such  order  as  will  combine  security 
with  rapidity  of  transmission. 

"The  system  of  exchanges  here  described  has  no  connection  with 
that  established  between  national  governments  by  Mr.  Vattemare.  It 
is  merely  an  extension  of  one  which  has  been  in  operation,  on  a  small 
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scale,  for  Dearly  half  a  century,  between  the  American  Philosophical 
Society  and  the  American  Academy  of  Arts  and  Sciences  on  this  side 
of  the  Atlantic,  and  the  several  scientific  societies  on  the  other.'' 

Early  in  1852  Professor  Henry  addressed  a  commnnication  to  the 
vice-president  of  the  Eoyal  Society  of  London,  Col.  Edward  Sabine, 
with  a  view  of  obtaining  the  influence  and  co-operation  of  tbaxt  distin- 
guished body  in  the  promotion  of  an  unrestrained  scientific  interchange 
between  the  two  great  English  countries. 

This  communication  received  a  very  prompt  and  favorable  considera- 
tion from  that  society,  and  the  following  official  response  was  placed  by 
Professor  Henry  before  the  Board  of  Begents  at  its  meeting.  May  l, 
1852  : 

Eoyal  Society's  Apartments, 
Somerset  House,  London,  March  19, 1852. 
Prof.  Joseph  Henet: 

My  Deab  Sm :  I  duly  communicated  to  the  Earl  of  Bosse,  president 
of  the  Eoyal  Society,  your  letter  to  me  on  the  subjects  of  the  inter- 
change of  scientific  publications  between  the  United  States  and  this 
country,  and  the  admission  into  England,  duty  free,  of  scientific  books 
and  memoirs  presented  to  institutions  or  to  individuals  here,  either 
by  or  through  the  Smithsonian  Institution.  I  accompanied  this  com- 
munication by  a  letter  addressed  to  the  president,  which  you  will  read 
in  the  inclosed  printed  minutes  of  the  council  of  the  Boyal  Society  of 
January  15, 1852.  The  subject  has  since  been  brought  by  the  Earl  of 
Bosse  under  the  consideration  of  Her  Majesty's  Government,  who  have 
shown,  as  might  be  expected,  much  readiness  to  meet  in  the  same  spirit 
the  liberal  example  which  has  been  set  by  the  United  States,  in  ex- 
empting from  duty  scientific  books  sent  as  presents  from  this  country 
to  the  Smithsonian  Institution,  and  through  that  Institution  to  other 
institutions  and  to  individuals  cultivating  science  in  the  United  States. 
The  move  which  has  been  suggested  by  our  board  of  customs  for  admit- 
ting, duty  free,  scientific  publications  designed  for  this  country,  and 
which  we  hope  will  receive  the  approval  of  the  treasury,  is,  that  a  list/ 
should  be  furnished  by  the  Boyal  Society  of  the  names  of  all  institu- 
tions and  individuals  to  whom  such  works  may  be  expected  to  be  ad- 
dressed, when  the  custom-house  officers  will  have  directions  to  pass 
without  duty  all  such  publications  having  the  names  of  such  institutions 
or  persons  inscribed  either  on  the  cover  or  on  the  title-page,  which  are  sent 
to  this  country  in  packages  directed  to  the  Boyal  Society,  the  list  to  be 
amended  or  extended  from  time  to  time.  The  Boyal  Society  will  gladly 
take  charge  of,  and  distribute  under  these  regulations,  the  books  which 
the  Smithsonian  Institution  may  send  for  institutions  and  individuals 
in  this  country,  receiving  them  from  the  agent  in  London  appointed  by 
the  Smithsonian  Institution;  and  I  shall  be  obliged  by  your  fiirnishing 
me,  at  your  earliest  convenience,  with  a  list,  as  complete  as  you  may 
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be  able  to  make  it,  of  the  names  of  the  institutions  and  persona  to  whom 
books  or  memoirs  are  likely  to  be  sent. 

The  Boyal  Society  will  also  gladly  receive  and  forward  to  thtir  nlfi- 
mate  destination  (where  snch  assistance  may  be  useful)  packages  con- 
taining publications  of  a  similar  description,  designed  for  institatioDS 
and  individuals  on  the  continent  of  Europe;  such  packages  being 
directed  to  the  Boyal  Society,  and  stated  on  the  outside  of  the  case  or 
package  to  he  from  the  Smithsanian  Institution,  The  customs  duties  will, 
in  such  cases,  be  either  altogether  remitted  or  returned  on  re-exporta- 
tion. 

If  it  be  a  convenience  to  the  cultivators  of  science  in  the  United 
States,  that  publications  presented  to  them  by  institutions  or  individa- 
als  on  the  coDtinent  of  Eurox>e,  or  elsewhere,  should  be  addressed  to 
the  Boyal  Society  as  a  channel  of  communication,  the  same  facilities  will 
be  given  by  the  board  of  customs,  and  the  Boyal  Society  will,  with 
pleasure,  make  the  required  arrangements.  It  will  be  necessary,  in 
such  cases,  that  packages  arriving  firom  the  continent  of  Europe  or 
elsewhere  should  be.  marked  on  the  outside,  ^* for  the  Smithsonian 
Institution, "  and  the  foreign  secretary  of  the  Boyal  Society  should  be 
apprised  of  their  being  sent.  Expenses  of  freight  would  of  course  be 
defrayed  by  the  agent  of  the  Smithsonian  Institution. 

I  am,  my  dear  sir,  with  great  respect  and  regard,  very  sincerely  yonis, 

Edwabd  Sabinb, 
Vtce-FreHdent  and  Treasurer  of  the  Boyal  Sodehf. 

This,  though  an  important  concession,  was  still  attended  with  consid- 
erable delay,  and  on  farther  solicitation  the  rule  was  so  relaxed  that  all 
duties  were  remitted  on  books,  not  foreign  reprints  of  British  copyrights. 

Colonel  Sabine's  views  on  the  subject  were  laid  before  the  British 
Association  in  bis  address  as  president  of  that  body,  on  occasion  of  thdr 
annual  meeting  in  1853,  as  follows: 

^Another  subject  which  has  occupied  the  attention  of  the  parha- 
mentary  committee  in  the  last  year  is  one  to  which  their  attention  was 
requested  by  the  council  of  the  association,  with  a  view  of  carrying  into 
effect  the  desire  of  the  general  committee  for  a  more  cheap  and  rapid 
international  communication  of  scientific  publications.    The  credit  of 
the  first  move  towards  the  accomx)lishment  of  this  desirable  object  is 
due  to  the  Government  of  the  United  States,  by  whom  a.n  arrangement 
was  made  for  the  admission,  duty  free,  of  all  scientific  books  addressed 
as  presents  from  foreign  countries  to  all  institutions  and  individuals 
cultivating  science  in  that  country,  such  books  being  sent  through  the 
Smithsonian  Institution,  by  whom  their  distribution  to  their  respective 
destinations  was  undertaken.    This  arrangement  was  notified  to  oar 
government  through  the  British  minister  at  Washington,  and  a  similar 
privilege  was  at  the  same  time  requested  for  the  admission,  duty  free, 
into  England,  of  booka  bquI  Qi;&  ^t^;^YL^lY<^\£L  the  United  States  to  public 
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institutions  and  individuals  caltivating  science  in  this  country,  under 
such  regulations  as  might  appear  most  fitting.  This  proposition  gave 
rise  to  communications  between  the  president  of  the  Boyal  Society  and 
the  chairman  of  the  parliamentary  committee  on  the  one  part,  and  the 
treasury  and  the  principal  commissioner  of  customs  on  the  other;  the 
result  of  which  has  been  the  concession  of  the  privilege  of  admission, 
duty  fi^  into  England,  of  scientific  books  from  all  countries,  designed 
as  presents  to  institutions  and  individuals  named  in  lists  to  be  prepared 
from  time  to  time  by  the  Boyal  Society,  after  communication  with  other 
scientific  societies  recognized  by  charter — ^under  the  regulation,  how- 
ever, that  the  books  are  to  be  imported  in  cases,  addressed  to  and  pass- 
ing through  the  Boyal  Society.  This  arrangement  has  come  into  oper- 
ation ;  and  it  may  be  interesting  to  notice,  as  giving  some  idea  of  its 
extensive  bearing,  that  the  first  arrival  from  the  United  States,  which 
has  taken  place  under  these  regulations,  consists  of  packages  weighing 
in  all  not  less  than  three  tons. 

^^  There  is. another  branch  of  the  same  Hubject  which  is  lyore  difficult 
to  arrange,  viz,  the  international  communication  by  post ^  of  scientific 
pamphlets  and  papers  at  reduced  rates  of  postage.  The  parliamentary 
committee  have  directed  their  attention  to  this  part  of  the  subject  also; 
and  I  earnestly  hope  that  their  ezertioDS  will  be  successftd." 

In  his  annual  report  for  1852  Professor  Henry  states: 

^^  The  whole  number  of  articles  received  during  1852  is  4,744,  which 
is  more  than  three  times  that  of  all  the  previous  years.  The  publications 
received  in  many  cases  consist  of  entire  sets  of  transactions,  the  earlier 
volumes  of  which  are  out  of  print  and  cannot  be  purchased.  They  are 
of  use  in  carrying  on  the  various  investigations  of  the  Institution,  and 
of  value  to  the  country  as  works  of  reference. 

^<  The  principal  object,  however,  of  the  distribution  of  the  Smithsonian 
volumes  is  not  to  procure  a  large  library  in  exchange,  but  to  diffuse  . 
among  men  a  knowledge  of  the  new  truths  discovered  by  the  agency  of 
the  Smithsonian  fund.  The  worth  and  importance  of  the  Institution  is 
not  to  be  estimated  by  what  it  accumulates  within  the  walls  of  its  build- 
ing, but  by  what  it  sends  forth  to  the  world.  Its  great  mission  is  to 
facilitate  the  use  of  implements  of  research,  and  to  diffuse  the  knowl- 
edge which  this  use  may  develop.  The  Smithsonian  publications  are 
sent  to  some  institutions  abroad,  and  to  the  greater  majority  of  those 
at  home,  without  any  return  except,  in  some  cases,  that  of  co-operation 
in  meteorological  and  other  observations. 

^In  carrying  out  this  plan  the  Institution  is  much  indebted  to  the 
liberal  course  adopted  by  the  Government  of  Great  Britain  and  the 
ready  co-operation  of  the  Boyal  Society  of  London*  All  packages  in- 
tended for  Great  Britain,  for  some  parts  of  the  Co.ntinent,  and  the  East 
Indies,  are  directed  to  the  Boyal  Society,  and  on  the  certificate  of  its 
president  are,  by  a  special  order  of  the  government,  admitted  duty  free, 
and  without  the  delay  and  risk  of  inspection.    Tli^  ^?^)s."^^^^^axfe^S!wst» 
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wards  distributed  by  the  agent  of  the  Institution,  or  by  those  of  the 
society. 

"  This  system  of  exchanges  does  not  stop  here.  The  Royal  Society 
has  adopted  the  same  plan  with  reference  to  Great  Britain  and  all  other 
parts  of  the  world ;  and  the  Smithsonian  Institution,  in  turn,  becomes 
an  agent  in  receiving  and  distributing  all  packages  which  the  society 
desires  to  send  to  this  country.  A  general  system  of  international  com- 
munication, first  started  by  this  Institution  for  the  distribution  of  its 
own  publications,  has  thus  been  established  which  will  tend  to  render 
the  results  of  the  labors  of  each  country  in  the  line  of  literature  and 
science  common  to  all,  and  to  produce  a  community  of  interest  and  of 
relations  of  the  highest  importance  to  the  advancement  of  knowledge 
and  of  kindly  feeling  among  men." 

So  rapidly  and  generally  was  the  beneficent  work  of  the  Smithsonian 
Institution  recognized  and  appreciated  abroad,  tbat  in  his  report  for  the 
year  1864  the  secretary — Professor  Henry — announced:  *^ There  is  no 
port  to  which  the  Smithsonian  parcels  are  shipped  where  duties  are 
charged  on  them,  a  certified  invoice  of  contents  by  the  secretary  being 
sufficient  to  pass  them  through  the  custom-house  free  of  duty.  On  tbe 
other  hand,  all  packages  addressed  to  the  Institution  arriving  at  the 
ports  of  the  United  States,  are  admitted,  without  detention,  duty  firee. 
This  system  of  exchange  is  therefore  the  most  extensive  and  efficient 
which  has  ever  been  established  in  any  countr}*."  And  in  the  following 
year,  1855,  the  secretary  remarked  in  continuation  of  the  subject:  *^The 
Smithsonian  agency  is  not  confined  to  the  transmission  of  works  from 
the  United  States,  but  is  extended  to  those  from  Canada,  South  and 
Central  America,  and  in  its  foreign  relations  embraces  every  part  of  the 
civilized  world.  It  is  a  ground  of  just  congratulations  to  the  Eegents 
that  the  Institution,  by  means  of  this  part  of  the  plan  of  its  organization, 
is  able  to  do  so  much  towards  the  advance  of  knowledge.^ 

The  system  of  international  exchange  of  literary  and  scientific  prodno- 
tions  thus  established,  naturally  developed  into  two  distinct  branches: 

The  foreign  exchange^  or  the  distribution  abroad  of  publications  by 
tbe  Smithsonian  and  by  other  American  institutions. 

The  domestic  excJiangey  or  the  distribution  within  the  United  States 
of  publications  by  foreign  establishments. 

To  this  might  be  added,  as  a  third  branch,  the  introduction  in  1867 
of  a  separate  system  of  government  exchange. 

I.  Foreign  Exchanges. 

The  Smithsonian  Institution,  in  undertaking  to  extend  the  system 
of  international  exchange  of  literary  and  scientific  publications,  com- 
municated its  purx>ose  to  the  chief  learned  societies  throughout  the 
country,  with,  a  proffer  of  its  services  to  the  end  in  view.    The  princi- 
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pal  bodies  responding  to  its  invitation  were  the  American  Academy 
of  Arts  and  Sciences,  Boston ;  the  Boston  Natural  History  Society, 
the  Philadelphia  Academy  of  Natural  Sciisnces,  the  United  States  Coast 
Survey,  the  Naval  Observatory  at  Washington,  and  a  few  others.  The 
Hon.  Luke  Lea,  Commissioner  of  Indian  Affairs,  at  the  iiistance  of  the 
Institution  (seconded  by  the  authors),  embraced  the  opportunity  of 
presenting  to  about  one  hundred  and  fifty  establishments  in  Europe 
(selected  from  the  Smithsonian  list)  copies  of  Schoolcraft's  History  of 
the  Indian  tribes.  In  this  case  the  Institution  requested  the  recipients 
to  return  a  special  acknowledgment  to  the  Commissioner  of  the  In- 
dian Bureau.  Numerous  documents  of  scientific  interest  published  by 
Congress  were,  through  the  personal  liberality  of  members  in  distrib- 
uting their  copies,  received  from  the  Senate  document  room  for  trans- 
mission abroad.  The  Senate  also  assigned  to  the  Institution  three 
hundred  copies  of  Foster  and  Whitney's  report  on  the  copper  lands  of 
Lake  Superior ;  one  hundred  copies  of  Owen's  report  on  the  geology  of 
Iowa,  Wisconsin,  and  Minnesota ;  and  one  hundred  copies  of  Stans- 
bury's  report  on  the  exploration  of  Utah,  for  foreign  distribution. 

In  the  Smithsonian  report  for  1854,  the  secretary  states :  "  During 
the  past  year  the  number  of  societies  availing  themselves  of  the  facili- 
ties thus'  offered  has  largely  increased,  including  among  others  nearly 
all  the  State  agricultural  societies  of  America  publishing  transactions. 
This  result  has  been  produced  by  a  circular  which  was  issued  by  the 
Institution  early  in  the  spring  of  last  year,  to  make  known  more  gen- 
erally the  system  of  exchange.  Copious  returns  are  being  constantly 
received  for  the  societies,  and  an  intercourse  is  thus  established  which 
cannot  fail  to  produce  imporl^mt  results,  both  in  an  intellectual  and 
moral  point  of  view." 

As  an  indication  of  some  of  the  incidental  benefits  conferred  by  this 
extensive  system  of  exchange,  a  few  special  transmissions  may  be 
cited. 

In  1867,  at  the  suggestion  of  Hon.  John  Bigelow,  late  American 
minister  to  France,  a  request  was  made  by  the  Institution  that  some  of 
the  principal  publishers  of  school-books  in  this  country  would  furnish 
copies  of  their  elementary  text-books,  in  order  that  these  might  be  pre- 
sented to  Professor  E.  Laboulaye,  of  the  College  of  France,  for  exam- 
inflilDn,  with  a  view  to  the  application  of  some  of  their  peculiar  feat- 
uM*^  the  purposes  of  instruction  in  his  own  country.  The  character 
of  ^is  distinguished  professor,  and  his  known  admiration  of  American 
institutions,  secured  for  this  request  the  prompt  and  liberal  response 
of  several  publishers,  a  list  of  whom,  with  the  number  of  works  con- 
tributed, is  as  follows : 

Volnmes. 

Harper  &>  Brothers,  New  York 62 

A.  8.  Barnes  &  Co.,  New  York 26 

Oakley  &  Mason,  Now  York 10 

C.  Scribner,  New  York 3 
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H.  Cowpertliwaite  d&Co.,  Philadelphia • 10 

U.  Hunt  <fcSon,  Philadelphia 12 

E.  C.  &  J.  Biddle,  Philadelphia -.. : ^^^ «,^ 12 

A.  S.  Davis  &,  Co.,  Boeton 6 

Sargent,  Wilson  &  Hinckle,  Cincinnnti ....  33 

Professor  Laboalaye,  in  acknowledging  the  receipt  of  these  174  vol- 
umes, says:  ^^  These  books  form  the  admiration  of  all  who  take  an  interest 
in  education,  and  I  hope  that  France  will  profit  by  this  example.  We 
have  excellent  things  at  home  by  which  you  in  turn  might  profit,  but 
we  have  seen  nothing  comparable  to  your  readers,  your  object  lessons, 
your  graphics,  and  your  geographical  series.'^ 

The  Institution  in  like  manner  frequently  received  applications  from 
foreign  governments  and  societies  for  official  publications  of  the  States, 
of  general  government,  relative  to  certain  branches  of  political  economy, 
statistics,  c^lucation,  &c.  During  the  year  1868  a  request  of  this  kind 
was  received  from  the  Belgian  Government  for  all  the  publications  of 
the  States  in  regard  to  public  schools. 

In  answer  to  a  circular  asking  for  these  documents,  a  large  and  valua- 
ble collection  was  received,  for  which  the'thanks  of  the  Institution  were 
returned  to  the  following  persons :  A.  Sogers,  second  auditor  of  Virginia; 
T.  Jordan,  secretary  of  state,  P^msylvania^  S.  G.  Jackson,  assitant 
secretary  board  of  education,  Massachusetts;  J.  A.  Morris,  school  com- 
missioner, Ohio;  N.  Bateman,  superintendent  of  education,  Illinois;  G. 
J.  Hoadley,  state  librarian,  Connecticut;  F.  Bodman,  secretary  of  state, 
Missouri ;  B.  A.  Barker,  secretary  of  state,  Kansas ;  Ed.  Wright,  secre- 
tary of  state,  Iowa ;  0.  W.  Wright,  secretary  of  state,  Delaware ;  J.  K 
Tenney,  secretary  of  state,  Michigan,  and  the  secretary  of  state,  Wis- 
consin. 

Another  application  of  a  similar  character  was  received  from  the  Gov- 
ernment of  Norway  for  the  publications  of  the  United  States  relative  to 
military  aflfairs,  which,  on  being  referred  to  the  heads  of  departments 
and  bureaus,  secured  a  large  number  of  the  desired  publications.  Ac- 
knowledgments for  these  favors  were  made  to  General  E.  D.  Townsend, 
Adjutant-General ;  General  A.  A.  Humphreys,  Chief  Engineer,  United 
States  Army;  Surgeon-General  Barnes;  Paymaster-General  Bricc;  Gen- 
eral Dyer,  Chief  of  Ordnance;  Commodore  Jenkins,  Chief  of  Bureaa^f 
Ordnance  and  Hydrography,  Navy  Department ;  General  Myer,  (Mtf 
Signal  Officer.  IJp 

For  official  co-operation  with  the  Institution  in  its  plans  for  the  pfo- 
niotion  ol^  knowledge,  and  important  assistance  rendered,  besides  the 
foregoing,  may  be  mentioned  Hon.  William  H.  Seward,  Secretary  of 
State;  Hon.  Hugh  McCullough,  Secretary  of  the  Treasury ;  Hon.  Horace 
Capron,  Commissioner  of  Agriculture ;  Greneral  Meigs,  Quartermaster- 
General;  Mr.  Spofford,  Librarian  of  Congress ;  Professor  J,  H.  0.  CoflSn, 
Snperintendent  of  the  Nautical  Almanac,  and  Commodore  Sands,  of  tiie 
National  Observatory. 
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Most  valaable  assistance  in  connection  with  foreign  exchanges  was 
also  rendered  by  E.  J.  Davison,  Argentine  consul  j  Jos6 1.  Sanchez^  con- 
sul of  Yeneznela;  B.  Blanco,  consul-general  of  Guatemala;  L.  H.  J. 
D'Aguir,  consul-general  of  Bnizil;  B.  C.  Burlage,  consul-general  of  Neth- 
erlands; Hon.  E.  Juteirez,  minister  from  Costa  Bica;  the  American 
Board  of  Commissioners  of  Foreign  Missions ;  Beal  Sociedad  Econom- 
ical Havana ;  Board  of  Foreign  Missions,  New  York ;  American  Col- 
onization Society,  Washington;  Society  of  Geography  and  Statistics, 
Mexico;  University  of  Chili;  Bataviaasche  Genootschap  van  Kunsten 
en  Wetenschappen,  Java ;  and  the  Institute  of  History,  Geography,  and 
Ethnology,  of  Bio  Janeiro. 

It  was  not  alone  fh)m  societies  or  public  bodies  that  works  wpire  receivBd 
by  the  Institution  for  gratuitous  distribution  at  home  and  abroad  among 
libraries  or  establishments  of  learning  where  they  might  obtain  appre- 
ciation. Copies  of  works  produced  by  private  enterprise  were  not  infre- 
quently sent  to  the  Institution  by  individuals  who  could  not  afford  the 
additional  expense  attendant  upon  their  desired  tranjsmission  to  distant 
and  scattered  points. 

In  most  cases  the  list  of  distribution  was  made  out  by  the  parties 
sending  the  copies,  but  sometimes  the  selection  of  recipients  was  left 
to  the  Institution. 

Among  the  articles  distributed  in  this  way  was  the  narrative  of  an 
exploration  to  Musardo,  the  capital  of  the  western  Mandigoes,  .through 
the  country  east  of  Liberia^  by  Benjamin  Anderson,  a  young  man  of  pure 
negro  blood.  The  narrative  was  printed  without  correction  from  the 
original  manuscript,  at  the  expense  of  Mr.  H.  M.  Schieffelin,  of  New 
York,  and  nearly  the  whole  of  the  edition  was  presented  to  the  Institu- 
tion for  distribution. 

LIBEEALITY  OP  TEANSPORTATION  COMPANEES. 

The  rapid  extension  of  the  Smithsonian  exchanges  soon  became  a 
heavy  %.x  upon  the  resources  of  the  Institution;  and  the  conduct  of  its 
principal  function  ("the  increase  of  knowledge  among  men''  by  the  pro- 
motion of  original  research  and  discovery)  was  threatened  with  being 
crippled  and  overridden  by  the  demands  of  a  service  really  held  as  in- 
cidental and  subordinate  thereto.  With  a  view  to  (thninish,  if  possible, 
the  expenses  involved,  the  Institution,  in  1855,  addressed  several  of  the 
leading  transatlantic  steamship  companies,  unfolding  its  methods,  and 
asking,  in  consideration  of  the  great  public  benefit  of  the  system,  the 
favor  of  reduced  rates  of  freight  upon  this  particular  service.    • 

With  a  liberality  and  public  spirit  which  cannot  be  too  highly  admired, 
the  companies  addressed  agreed  to  carry  the  freights  of  the  Smithsonian 
Institution  not  merely  at  an  abatement,  but  without  charge ;  and  thus 
generously  enabled  the  Institution  to  maintain  the  growing  magnitude 
of  the  operations,  when  otherwise  the  system  must  have  broken  down 
by  its  own  weight. 
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At  a  meeting  of  the  Board  of  Begents,  on  the  8th  of  March,  1856,  it 
was — 

Besolredy  That  the  Secretary,  on  the  part  of  the  Regents  of  the  Smith- 
sonian Institution,  return  thanks  to  the  United  States  Mail  Steamship 
Company,  M.  O.  Roberts,  president ;  Pacific  Mail  Steamsliip  Company, 
W.  H.  Aspinwall,  president;  South  American  Mail  Steamship  Company, 
Juan  Matteson,  president ;  Mexican  Gulf  Steamship  Company,  Harris 
&  Morgan,  agents ;  and  the  Panama  Railroad  Company,  David  Hoad- 
ley,  president,  for  their  liberality  and  generous  oifices  in  relation  to  the 
transportation  without  charge  of  articles  connected  with  the  operatioDS 
of  the  Institution. 

In  the  Secretary's  report  for  1867,  he  says:  "The  system  has  now  at- 
tained a  great  development  and  increases  measurably  every  year.  The 
expenses  hitherto  have  been  principally  borne  by  the  Institution,  bat 
their  amount  has  now  become  so  great  as  seriously  to  interfere  with 
other  ojierations.  •  -  -  The  exx)enses  of  the  Smithsonian  exchanges 
would  be  considerably  greater  than  they  are,  but  for  the  liberality  of 
various  transportation  companies  in  carrying  packages  free  of  cost^ 

The  line  of  sailing  vessels  between  New  York  and  the  west  coast  of 
South  America,  belonging  to  Mr.  Bartlett,  110  Wall  street,  also  engaged 
to  carry  all  the  Chilian  exchanges  free  of  charge. 

In  the  course  of  the  year  1858,  Hon.  R.  Schleiden,  the  minister  from 
Bremen,  oifered  his  service  in  trying  to  procure  for  the  Smithsonian 
Institution  the  advantage  of  free  or  reduced  freight  on  exchanges  for 
the  port  of  Bremen.    His  success  is  annomiced  in  the  following  letteR 

Bremen  Legation,  Washington,  January  25, 1859. 
Prof.  Joseph  Henry, 

Secretary  of  the  Smithsonian  Institution: 

Sir  :  Agreebly  to  your  verbal  request,  I  have  proposed  to  the  presi- 
dent and  directors  of  the  Korth  German  Lloyd  of  Bremen  to  manifest 
their  interest  in  the  cause  of  science  by  facilitating  literary  inte|pour8e 
between  the  United  States  ^nd  Germany,  by  means  of  their  steamers 
plying  between  Bremen  and  New  York. 

It  affords  me  great  pleasure  now  to  inform  you  that,  according  to  a 
letter  of  the  president  of  the  Lloyd,  dated  the  5th  instant,  and  juist  re- 
ceived, the  said  Bremen  Steamship  Company  have  resolved,  henceforth 
and  until  further  notice,  to  forward  by  their  steamers  all  the  packages 
of  books  and  specimens  of  natural  history  which  the  Smithsonian  Insti- 
tution may  be  pleased  to  send  to  Germany,  or  which  may  be  sent  from 
Germany  to  the  Smithsonian  Institution,  free  of  charges  between  Nev 
York  and  Bremerhaven. 

I  beg  leave  to  add  that  Messrs  Gelpcke,  Keutgen,  and  Beichelt,  84 
Broadway,  New  York,  are  the  agents  of  the  North  German  Lloyd  at  that 
place,  and  that  the  next  Bremen  steamer  sailing  for  Europe  will  leave 
New  York  on  the  19th  of  February  next. 
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I  avail  myself  of  this  occasion  to  offer  you  renewed  assurances  of  my 
high  consideration. 

B.  SCHLBIDEN, 

Minister  Besident  of  Bremen. 

The  following  resolution  was  adopted  by  the  Board  of  Begents^  Feb- 
ruary 15, 1859 :  ^ 

Resolved^  That  the  thanks  of  this  board  be  returned  to  his  excellency 
B.  Schleiden,  minister  resident  of  Bremen,  for  his  intervention  with  the 
^^liTorth  German  Lloyd  of  Bremen,''  to  facilitate  and  advance  the  cause 
of  science  by  transporting,  free  of  charge,  &c.,  packages  of  books  and 
specimens  of  natural  history  from  Germany  to  the  Smithsonian  Institu- 
tion, and  from  the  Institution  to  Germany,  and  the  like  thanks  to  the 
president  and  directors  of  the  North  German  Lloyd  of  Bremen  for  their 
generous  liberality  in  the  instance  above  referred  to. 

On  the  16th  of  February,  1860,  Professor  Henry  addressed  a  letter  to 
Mr.  Edward  Gunard,  of  the  steamship  line  runnixig  between  New  York 
and  Liverpool,  asking  similar  favors,  in  reply  to  which  the  following  let- 
ter was  received,  which  was  laid  before  the  Board  of  Begents  at  their 
meeting  on  March  17, 1860: 

New  York,  February  25, 1860. 
Prof.  Joseph  Henby, 

Secretary  of  the  Smithsonian  Institution: 

Deab  Sm :  I  have  to  acknowledge  the  receipt  of  your  letter  of  the 
16th  instant,  and,  in  reply,  I  beg  to  inform  you  that  I  shall  have  much 
pleasure  in  conveying  in  our  steamers  from  New  York  to  Liverpool, 
every  fortnight,  one  or  more  cases  from  the  Smithsonian  Institution  to 
the  extent  of  half  a  ton  or  20  cubic  feet  measurement.  The  cases  to  be 
addressed  to  your  agent  in  Liverpool,  or  to  his  care.  The  arrangement 
of  free  cases  is  intended  only  to  apply  to  those  shipped  by  you  from 
this  side  of  the  water. 

Your  obedient  servant, 

E.  CUWABD. 

At  a  meeting  of  the  Begents,  held  April  7, 1860,  it  was— 

Resolved,  That  the  thanks  of  the  Board  of  Begents  are  hereby  given 
to  the  various  companies  and  individuals  who  have  generously  aided  in 
advancing  the  objects  of  the  Smithsonian  Institution  and  the  promotion 
of  science',  by  the  facilities  they  have  aflforded  in  the  transportation  of 
books,  specimens,  &c.,  free  of  charge. 

In  the  next  year,  1861,  in  response  to  an  apx)lication  by  Professor 
Henry,  another  concession  of  free  freight  was  granted  by  the  Hamburg 
American  Packet  Company,  in  the  following  communication: 
S.  Mis,  109 46 
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Hamburg  American  Packet  Gompany, 

New  York,  October  21, 1861. 
Prof.  J.  Henby, 

Secretary  Smiilmmian  InBtitutUm : 

Dear  Sib  :  In  reply  to  your  fovor  of  October  18,  we  beg  to  state  that 
we  shall  be  most  happy  to  accommodate  the  Smithsonian  Institation 
in  farthering  the  wishes  yon  express,  and  tpke  on  freight,  free  of  charge, 
any  packages  which  yon  desire  to  ship,  be  they  specimens  of  natond  his- 
tory, books,  or  other  articles  desired  to  be  forwarded  to  Gtomtany  orthe 
continent  of  Enrope,  irrespective  of  bnlk. 

Very  respectfcdly,  yonn, 

KUHHABBT  &  OO. 


At  a  meeting  of  the  Board  of  Regents  held  May  1, 1862,  it 

Reaolvedj  That  the  thanks  of  the  Board  of  Regents  be  presented  to  the 
Hamburg  American  Packet  Company  for  their  liberal  co-operation  in 
assisting  to  advance  the  objects  of  this  institation. 

Without  detailing  the  successive  acquiescence  of  different  companies 
it  is  sufficient  to  mention  that  the  following  great  transportation  lines 
now  grant  free  freight  to  the  Smithsonian  packages: 

Anchor  Steamship  Company  (Henderson  &  Bros.,  agents),  IN'ew  York. 

Atias  Steamship  Company  (Pim,  Forwood  &  Co.,  agents),  New  York. 

Bland  (Thomas),  New  York. 

Cameron  (B.  W.  &  Co.),  New  York. 

Compagnie  Q^n6rale  Transatlantique  (L.  De  B^bian,  agent),  New 
York. 

Cunard  Eoyal  Mail  Steamship  line  (Yemon  Brown  &  Co.,  agents), 
New  York. 

Dallett,  Boulton  &  Co.,  New  York. 

Denison  (Thomas),  New  York. 

Hamburg  American  Packet  Company  (Kunhardt  &  Co.,  agents).  New 
York. 

Netherlands  American  Steam  Navigation  Company  (H.  Gazeanx, 
agent),  New  York. 

North  German  Lloyd  Steamship  Company  (agents,  Oelrichs  &  Co., 
New  York;  Schumacher  &  Co.,  Baltimore). 

Pacific  Mail  Steamship  Company,  New  York. 

Bed  Star  Line  (Peter  Wright  &  Sons,  agents).  New  York. 

White  Cross  Line  (Fnnch,  Edye  &  Co.,  agents),  New  York. 

FOBEIGN  AOBNOmS. 

Li  the  special  work  of  foreign  distribution  of  memoirs  and  packages 
sent  abroad,  the  establishment  of  various  agencies  in  tlhe  principal  capi- 
tals, of  course,  became  necessary.    The  sa^e  agencies  were  also  em- 
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ployed  as  centers  for  the  collection  of  pnblications  designed  to  be  sent 
to  tiie  Institution.  In  the  Smithsonian  report  for  1878  it  was  annoonced 
that — 

^^  Of  late  years  in  certain  countries  these  labors  have  been  materially 
lightened  by  a  portion  of  the  exchange  being  undertaken  by  some  learned 
society,  or  by  the  government.  These,  being  constituted  Sipithsonian 
agents  in  their  respective  countries,  receive  whatever  may  be  sent  them 
for  distribution,  collect  the  returns  and  transmit  them,  thus  giving  to  the 
Institution  the  benefit  of  an  intelligent  superintendence  of  the  work. 
The  first  of  these  organizations  was  that  established  some  years  ago  by 
the  University  of  Christiania,  Norway,  and  by  Holland  in  the  patronage 
of  the  Scientific  Bureau  at  Harlem  under  the  efficient  supervision  of  Dr. 
E.  H.  Von  Baumhauer.  During  the  past  year  a  similar  organization 
has  been  effected  for  Belgium,  and  it  is  hoped  that  their  nuihber  will 
continue  to  increase.  Even  now,  without  any  formal  arrangement  to 
that  effect,  the  Academies  of  Science  of  Stockholm,  of  Copenhagen,  of 
Madrid,  and  of  Milan,  discharge  the  services  of  agents  of  the  Institution 
for  their  respective  countries." 

Present  List  of  Foreign  Centers  of  Distribution, 

Argentine  Bepublic — ^Museo  Publico,  Buenos  Ayres. 
Austria-Hungary. — ^Dr.  Felix  Fltigel,  Leipsic 
Bavaria. — ^Dr.  Felix  FltLgel,  Leipsic^ 

Belgium. — Commission  Beige  des  ^changes  Intemationaux,  Brussels. 
jBra2t^— Commission  of  International  Exchange,  Bio  Janeiro. 
British  Ouiana. — Observatory,  Georgetown. 

Canada. — ^McOill  College,  Montreal;  Geological  Survey  of  Canada, 
Ottawa. 

Cape  Colonies. — ^William  Wesley,  London,  England. 

Chili. — ^Universidad,  SantlBgo. 

China. — ^United  States  consul-general,  Shanghau 

Costa  Bica. — ^Universidad,  San  Josd. 

Denmark. — ^K.  D.  Yidenskabemes  Selskab,  Copenhagen. 

Dutch  Ouiana. — Koloniaale  Bibliotheek,  Surinam. 

Bast  Indies. — William  Wesley,  London,  England. 

Ecuador, — Observatorio,  Quito. 

Bgypt — ^Institut  £gyptien,  Cairo. 

FinUmi. — F.  A.  Brockhaus,  Leipsic,  Germany. 

France. — Commission  Fran9aise  des  ^changes  Intemationaux,  Paris. 

Germany.— Dr.  Felix  Fltigel,  Leipsia 

Oreat  Britain. — ^William  Wesley,  London. 

Qreeoe. — Biblioth6que  Rationale,  Athens. 

(Guatemala. — Sociedad  Economica  de  Amigos  del  Pais,  Guatemala. 

JETaytt.— Seca^taire  d'fitat  des  Belations  Ext6rieures,  Port-au-Printe. 

Iceland. — Islands  Stiptisbokasafn,  Eeykjavik. 

Italy, — ^Biblioteca  Kazionale  Yittorio  Emanuele,  Bome. 
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Jajpan. — Minister  of  Foreign  Affairs,  Tokio. 

Liberia. — Liberia  College,  Monrovia. 

Mexico. — ^Moseo  Kacional,  Mexico. 

Netherlands. — Barean  Scientifiqne  If^rlandais,  Harlem. 

Neiherlandsch  India. — Genootschap  van  Konsten  en  Wetenschappen, 
Batavia,  Java. 

New  Caledonia. — Gordon  and  Gtotx^h,  London,  England. 

Hfeic  South  TFafe*.— Royal  Society  of  New  South  Wales,  Sydney. 

New  Zealand. — Colonial  Mnseum,  Wellington. 

Norway. — ^K.  N.  Frederiks  Universitet,  Christiania. 

Philippine  Islands. — ^Boyal  Economical  Society,  Manila. 

Polynesia. — Boyal  Hawaiian  Agricultaral  Society,  Honolula. 

Portugal. — Escola  Polytechnica,  Lisbon. 

Prussia>^I>r.  Felix  Flttgel,  Leipsic. 

Queensland. — Government  Meteorological  Observatory,  Brisbane. 

Russia. — Commission  Ensse  des  ^changes  Intemationaox,  St.  Peters- 
burg.— (Imperial  Public  Library.) 

Saaony. — Dr.  Felix  Fliigel,  Leipsic. 

St.  Helena. — William  Wesley,  London,  England. 

South  Australia. — Astronomical  Observatory,  Adelaide. 

Spain. — Beal  Academia  de  Ciencias,  Madrid. 

Strait  Settlements. — William  Wesley,  London,  England. 

Sweden. — K.  S.  Yetenskaps  Akademien,  Stockholm. 

Switzerland. — Eidgenossensche  kundes  Canzley,  Berne. 

Tasmania. — Boyal  Society  of  Tasmania,  Hobarton. 

Trinidad. — Scientific  Association,  Port  of  Spain. 

Turl^s  Island. — ^Public  Library,  Grand  Turk. 

United  States  of  Colombia. — Qentral  Office  of  Exchanges,  ISTational 
Library,  Bogota. 

Venezuela. — University,  Caracas. 

Victoria. — PulJlic  Library,  Melbourne. 

WUrtemberg, — ©r.  Felix  Flugel,  Leipsic. 

AMOUNT  AND  COST  OF  EXCHANGES. 

The  tabular  statement  subjoined  of  the  yearly  amount  of  matter  sent 
abroad  by  the  Institution  from  the  commencement  of  its  operations  to 
the  end  of  the  last  year,  1881,  will  show  the  progress,  extent,  and, con- 
dition of  its  foreign  exchanges.  It  may  be  stated  in  brief  that  during 
the  first  ten  years  of  the  system  (closing  with  1860)  the  total  weight  of 
matter  sent  abroad  amounted  to  145,979  pounds,  the  cost  of  the  same 
to  the  Institution  being  $22,989.29;  the  weight  sent  during  the  second 
decade  (closing  with  1870)  was  221,713  pounds,  at  a  cost  of  $32,398.84; 
and  that  the  weight  sent  during  the  third  decade  (closing  with  1880)-^ 
670,671  pounds,  at  a  cost  of  $78,463.01. 

^Notwithstanding  the  remarkable  liberality  with  which  the  exertions 
of  the  Institution  liave  \)eeii  «Ml^  Vj  >^<^  ^<2i^\»\s«s^«^rtation  oomp** 
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Dies  at  home  and  abroad,  the  co-operatioa  of  learned  sooiettes,  and  the 
remifision  of  duties  and  custoia-hoafie  expenses  foy  all  oations,  the  act- 
nal  cost  of  these  intematioual  exchaDges  to  the  SmithsoDlau  fond  haa 
reached  for  the  last  five  or  six  years  to  folly  one-fonrth  of  its  entire  in- 
come. 

Cott  of  exchange!  to  the  IntUtiUion. 
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n. — DOUEBTIO  EXCHAiraBS. 

The  syatem  of  domeatic  excttangea  embracea  not  only  the  diatribotloD 
of  Smithaoman  and  other  American  contribationa  to  knowledge  throngb- 
ont  DOT  coontry,  bat  that  of  the  pablicationa  receiveid  from  fmeign 
cooDtriea  aa  well,  intended  for  aocietiea  and  indiridoalB  here.  By  tii« 
liberal  courtesy  of  man;  well-establiahed  hooBea  In  the  book  bnsineBd 
in  different  parts  of  the  conntry,  theae  domeatic  tranamiaaiona  were  ef- 
fected with  a  very  aatiafactory  diapatcb  and  fidelity.  The  gentJemeD  to 
wiiom  the  Inaiitation  waa  vna.i'Q.ls  va.d.«bted  in.  1851  and  the  immediately 


HISTOEY   OF  THE  SMITHSONIAN   EXCHANGES.  727 

fbUowing  years  for  this  valuable  service  were  Messrs.  J.  P.  Jewett  & 
Co.,  of  Boston;  George  P.  Patnam,  of  New  York;  Lippincott, Grambo 
&  Co.,  of  Philadelphia;  John  Eossell,  of  Charleston;  and  H.  W. 
Derby^  of  Cincinnati.  To  these  names  should  be  added  in  1852  and 
following  years  those  of  Messrs.  Jewett,  Proctor,  and  Worthington,  of 
Cleveland ;  Dr.  George  Engelmann,  and  John  Halsall,  of  Saint  Louis ; 
and  B.  M.  I^orman,  of  "Sew  Orleans. 

As  an  incidental  but  striking  illustration  of  the  interest  awakened 
in  the  international  exchange  at  that  early  day  may  be  mentioned, 
among  the  numerous  literary  gifts  to  the  Institution,  a  rare  and  curious 
collection  of  manuscripts  of  very  varied  character,  sufficiently  described 
in  the  following  letter  of  presentation : 

^'Avenue  Lodge,  Brixton  Hills,  near  London, 

"October  28, 1852, 
"  Prof.  Joseph  Hbnbt  : 

"  Sm :  I  have  the  pleasure  of  offering  for  your  acceptance  for  the  use 
of  the  Smithsonian  Institution  a  collection  of  documents  formed  for 
the  purpose  of  illustrating  the  history  of  prices  between  the  years  1650 
and  1750.  The  collection,  regarded  as  a  collection,  is,  I  believe,  unique 
in  its  kind«  although  many  manuscripts  of  the  same  description  are  to 
be  found  dispersed  amongst  the  vast  stores  of  the  British  Museum  and 
other  libraries  in  this  country.  It  consists  of  about  seven  thousand  . 
original  papers  bound  in  fifty-four  volumes,  including  bills,  accounts, 
and  inventories  respecting  commercial  and  domestic  articles  of  nearly 
every  description. 

<^It  will  afford  me  great  pleasure  if  the  allocation  of  these  papers  at 
Washington  prove  of  use  at  any  time  to  the  literary  inquiries  of  your 
great  nation.  Without  incurring  the  imputation  of  falling  into  the  ordi- 
nary error  made  by  collectors  in  attaching  a  fictitious  value  to  relics 
which  have  necessarily  required  the  expenditure  of  considerable  time 
and  exertion  to  bring  together,  it  may,  perhaps,  be  allowed  me  to 
efitertain  a  hope  that  these  fragments  of  an  earlier  age,  now  con- 
fided to  your  care,  may  be  hereafter  regarded  of  importance  in  the 
list  of  materials  which  will  some  day  assist  in  producing  a  history 
of  social  progress. 

<*  Mr.  Henry  Stevens,  F.  S.  A.,  the  agent  to  the  Smithsonian  Institu- 
tion in  England,  has  kindly  undertaken  to  forward  the  collection  to 
you  on  an  early  opportunity. 

^^  I  feel  sure  you  will  excuse  the  liberty  I  am  taking  in  addressing  you 
on  this  subject ;  and  I  have  the  honor  to  be,  sir, 

*' Your  obedient,  faithful  servant, 
<'J.  O.  Halliwell." 
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The  history  and  condition  of  domestic  exchanges,  from  their  com- 
mencement to  the  present  time,  are  exhibited  in  the  following  tables:* 


YtBT. 


BAoeived  for  the  Smithsoniaii  libnry. 


1846  to  1850 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1868 

1850 

1800 

1861  

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

Total 


Yolames. 


470 

540 

1,481 

1,440 

026 

1,087 

1,356 

SS5 

733 

1,022 

1,271 

821 

1,611 

010 

823 

767 

1,243 

1,657 

1,770 

1,234 

1,118 


1.262 
680 
868 
1,120 
1.017 
1,889 
1,963 
1,049 
1,143 
1.867 


83,877 


Partfltnd 
pamphlets. 


Maps  and 
engravinga. 


034 
618 
S,106 
081 
1,468 
1,707 
1,834 
1,067 
1,006 
2,640 
4,180 
1.046 
8,800 
8,470 
2,764 
8,256 
4,600 
8,046 
8.005 
4,080 
3,890 
3,570 
4,602 
4,354 
4.621 
5^813 
0.103 
0.611 
7,803 
8,071 
7,276 
0,004 


00.787 


1,740 
125 
434 

26 
140 
138 
122 

40 
180 
120 

56 
200 
100 
183 
121 
826 
184 
282 
170 

62 
108 
464 
102 
U4 
876 
820 

74 
183 
152 
188 


8,900 


TotaL 


1,006 
1,107 
5,330 
2,650 
2,826 
2,770 
8,830 
1,700 
9^540 
8,002 
6,071 
2,880 
5.035 
4,660 
8,086 
4,806 
5,673 
5,831 
5,500 
5^665 
5.182 
4,507 
5.062 
5,607 
6,646 
7,047 
7.565 
8.726 
8,729 

10.203 
8,670 

11,050 


Tor  other  iastitiitSoBs 
in  the  United  States. 


90 
100 
140 
210 
168 
IK 

2a 


835 
274 
278 

s:3 

299 

345 


847 
480 
501 
507 
573 
567 


750 
610 
044 
700 
002 
785 
045 
1,064 


165,631 


13,280 


037 

1,« 

187 

1,445 
1,245 

1,S73 
1,590 

1,908 
1,406 
2.111 
1,52 
2,482 
2.868 
8^7(0 
OTl 
2,894 
4,180 
8,705 
8,058 
4.035 
4.762 
4,326 
4,061 
4. 653 
4.908 
5,  SOS 

o.9n 

5.587 
8.483 


•4,705 


Disirihutian  of  damettie  exchanges,  showing  number  of  packages  reo^vedfor  soeieHee,  fc,  l» 

the  United  States  and  BHiUh  America  from  Id&Si-lSei. 


ALABAMA. 

Mobile: 

Barten  Academy 1 

Uiiiversity  of  Mobile.... 1 

Man  Iff  ornery : 

State  Library 22 

Talladega : 

Institution  for  Deaf  and  Dumb .         2 

Tuscaloosa : 

Alabama  UniveTsity 11 

Geological  Survey 5 

Hospital  for  the  Insane 2 

ARIZONA. 

Prescoti: 

Territorial  Library 6 

ABKANSAS. 

Fayefteville : 

Industrial  University 1 

Holly  Grove : 

Literary  Institute 6 

Judsonia  : 

JadBon  University \ 


Little  Rock  : 

Governor  of  the  State 39 

Institution  for  Deaf  and  Damb.  •  2 

Educating    the 

BHnd 1 

Literary  Institution 2 

State  Geologist 1 

Institute 1 

Library 340 

University -.-.--.  ......  ^ 

CALIFORNIA. 

Berkeley : 

University  of  Califomia 5 

Marysville : 

MaryBville  Library i 

Oakland : 

Health  Office 2 

Institution  for  the    Deaf   and 
Dumb 1 

University  of  California 27 

Sacramento: 

Agricultural  and  Horticaltaral 
\  ^jWiSftVs 7 
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DwM(u<iaii  of  demiMfic  exchangeif  ^o. — Continued. 


fturameti  to— Oont  i  nned. 

California  Institation 

FreeLibrarv 

Geological  Sarvey  of  Calif ornia . 

Institution  for  the  Deaf,  Dnmb, 
and  Blind 

Medical  Society  of  California.. 

State  Affricnltural  Society 

Library 

SanDranoUeo: 

Aeademy  of  Sciences 

Agricnltnral  Society 

and  Horticultural 
Society 

Biblioth^ne  de  la  Ligne 

Board  of  Health 

California  Historical  Society. . . 

Corporation  of  the  city 

Geological  Society 

Survey 

Goyemor  of  State 

Institution  for  Deaf  and  Dumb . 

Libra^  of  San  Francisco 

Lick  Observatory 

Mayor  of  the  city 

Mechanics'  Institute 

'MercantileLibrarsr  Association. 
.    Microscopical  Society 

Municipality 

Observatory 

Odd  Fellows'  Library 

Office  of  James  Lick  Institute. 

Pharmaceutical  Association... 

Society  for  Protection  of  Ani- 
mals   

St.  Ignatius  College 

State  Horticultural  Society 

Santa  Clara : 

Santa  Clara  College 

University  of  the  Pacific 

Stockton: 

Society  of  Natural  History.... 

State  Lunatic  Hospital 

COLORADO. 

CmOraiaty: 

Miners  and  Mechanics' Institute 
Colorado  Springs: 

£1  Paso  County  Library  Asso- 
ciation   

Denver: 

Agricultural  Society 

Governor  of  Colorado 

State  Library 

Tenitorial  Library 

CONNECTICUT. 

Bridgwort: 

Bndgeport  Library  and  Beading 

Room 

Hartford: 

American  Philological  Associa- 

•  tion 

Philosophical  Society 

Board  of  Agriculture 

Hartford  •Society  of  Science 

Historical  Society  of  Connecti- 
cut  


2 
1 
3 

1 
1 

16 
17 

1,295 
1 

2 
1 
2 
4 

1 
3 

28 
3 
4 
1 
7 
7 
2 

13 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 

6 
12 


1 
4 

2 

4 


2 

1 

12 

4 

20 


Hartford — Continued. 

Hospital  for  the  Insane 

Institution  for  the  Deaf  and 

Dumb 

Murphy  Philosophical  Associa- 
tion   

Physical  Society 

Retreat  for  the  Insane 

Society  of  Natural  History 

Science.... 
Physical  Science... 

State  Agricultural  Society 

Library 

Theological  Institute 

Trinity  College 

Watkinson    and     Connecticut 

Historical  Society «... 

Watkinson  Library  of  Refer- 
ence  

Toung  Men's  Christian  Associa- 
tion   

Institute 

lAidhfidd: 

Ketreat  for  the  Insane 

Springfield  Institute 

Middletoum : 

Connecticut  State  Hospital  for 

the  Insane.... 

Wesleyan  University 

New  Britain: 

State  Normal  School 

Ifew  Haven : 

American  Journal  of  Arts  and 

Sciences 

Oriental  Society 

Connecticut  Academy  of  Sci- 
ences  

Mercantile  Library 

New  Haven  Museum 

Peabody  Museum 

Sheffield  Scientific  School 

State  Board  of  Agriculture 

Yale  College 

Museum 

Observatory 

Toung  Men's  Institute 

Kmo  London : 

Young  Men's  Christian  Associa- 
tion   

Nortvioh: 

Otis  Library 

Waterburg : 

Bronson  Library 


DEULWASX. 

Dover: 

State  Library. .•••• ... 
Newark: 

Delaware  College 

WUnUngUm: 

Anicultural  Society.. 

mlmington  Institute. 


2 
4 


9 

16 

1 

2 

8 
29 

1 

1 


3 

13 


1,158 
511 

1,197 
1 
1 
1 

18 
2 
415 
1 
3 
2 


1 
1 
1 

3 

1 

3 
2 


DISTRICT  OF  COLUMBIA. 


Oeorgetown: 


Georgetown  College 
Observatory  of  Georgetown  Col- 
leg,© 


234 
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DUtribuHon  of  d<mmH6  0SBelUm§m,  #e.— CozLtinaed. 


miUdale: 

Pioneer  Sunday  Sohool «  1 

WaMngion : 

Agrioultnral  Department ......  1, 695 

American  Annals  of  the  Deaf 

andDnmb 2 

MedicalAssooiation.  1% 

Mofieom ...  23 

AnthTopological  Society 5 

Belgian  Legation 5 

Board  of  Health : 8 

Botanic  Garden 2 

Burean  of  Ethnology 3 

CensnaBnrean ..  100 

Chinese  Legation 15 

Coast  Survey 1,585 

Columbia  Hospital  for  Women .  1 

University 22 

Commissioners  of  the  District.  1 
CoDstniction  and  Repair  Bu- 
rean, United  States  Navy ...  2 
Clinico  Pathological  Society ...  1 

Corcoran  Art  Gallerv 1 

Corporation  of  the  city 1 

Corps  of  Topographical  Engi- 
neers   1 

Cosmos  Club 1 

Education ,  Burean  of 102 

Engineer  Bureau,  United  States 

Army 106 

Entomological  Commission ....  6 

Geographical  Surveys 14 

Geological  Surveys  of  the  Ter- 
ritories   600 

German   Reading    and   Chess 

Club 1 

Relief  Association ...  28 

Governor  of  the  District 2 

Government  Hospital  for  the 

Insane 7 

Howard  University 4 

Hydroffraphio  Office 126 

Index  Medicus 3 

Indian  Burean «  24 

Commissioners 14 

Interior  Department 90 

LandOffice 83 

Ldbrarir  of  Congress 6l9 

Light-House  Board 8 

Marine  Hospital 4 

Medical  Socie^  of  the  District 

of  Columbia 10 

Medicine  and  Surgery,  Burean 

of 3 

Mint,  Bureau  of 16 

National  Academy  of  Sciences.  942 

Deaf-Mute  College. . .  20 

Institute 39 

Museum .«..  36 

Nautical  Almanac 1 19 

Naval  Observatory 1,898 

Navigation,  Bureau  of ^  68 

Navy  Department 52 

Ordnance  Bureau,United  States 

Army 122 

Odd  Fellows'  Library 1 

PatentOffice 3,391 


S 

1 
3 
54 
2 
1 

3 
li 

34 


P^master  Department,  United 

States  Navy 1 

Pharmaceutical  Association...        4 

Philosophical  Society 33 

President  of  the  United  States.       15 

Provost-Marshal  General 4 

Public  Schools 96 

Quartermaster-Gkneral'sOffioe.        8 

Revenue  Department 2 

Signal    Office,    United   States 

Army 286 

Spencerian  Business  College  ..        1 

State  Department 82 

Statistics,  Burean  of 186 

Surgeon-General's Office,U.S. A.  8,072 

Hospital 10 

Swedish  and  Norwegian  Lega- 
tion         5 

Survey    of    North  -  American 

Lakes 

Territorial  Legation 

Topographical  Bnrean ........ 

Treasury  Department . 

Trigonometrical  Survey........ 

U.  e.  Agricultural  Society 

and   Mexican   Boundary 

Survey 

Fish  Commission  ....•••• 
Naval     Expedition    to 

Chili 

War  Department 103 

Washington  Sentinel 1 

FLORIDA. 

JackionvilU: 

Young  Men's  Christian  AsaoeiJ^ 

tiou 

Saint  AuguBtine: 

Historical  Society  of  Florida .. 
TaJlakoitee: 

Acadeniy  of  Tallahassee  ...... 

Public  Library 

OBOBGIA. 

AOtem: 

Hospital  for  the  Insane 

State  A^cultural  College .... 

University  of  Athens 

Atlanta: 

Agricultural  Department  and 
State  Agricultural  Society .. 

CitvLibranr .-..- 

Medical  CoUoge 

and  SnrgioalJoninal. 

University « 

Augusta: 

Horticultural  Sodety 

Medical  College 

CJave  Spring: 

Institution  for  the  Deaf  and 

Dumb..... 

Maoon: 

Public  Library  and  Historical 

Society 

Millcdgevitle: 

Hospital  for  the  Insane 


3 
4 
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IHafribuHon  of  domuUo  egek^ngm,  fo, — Contmued. 


MiUedgwilXe—CfmtmvL^. 

Oglethorpe  UniverBity. 

State  Library 

University 

Otr/ord: 

Emory  College 

FmnMld: 

Mercer  Uniyersity 

8<it4inndk : 

Chatham  Academy 

Historical  Society 


29 
19 

4 

1 

H 

1 
86 


IDAHO. 

Territorial  Agricultural  Society 

ILLINOIS. 

AHingdon: 

Abingdon  College 

Awrora: 

Literary  and  Historical  Society 
BUHmvusUm: 

Illinois  Museum  of  Natural  His- 
tory  

Natural  History  Society 

Library 

Wesley  an  University 

CarbomdaU: 

Soathem  Illinois  Normal  Uni- 
versity  

CkAmpaign : 

Industrial  University .... 

Chicago: 

Academy  of  Sciences 

American  Electrical  Society... 

Astronomical  Observatory 

Society 

Board  of  Trade 

Botanic  Ghirden 

Chicago  Historical  Society 

Medical  Journal 

Times 

Free  Library * 

Historical  Association 

Illinois  Staats  Zeitung 

Insane  Asylum 

Mayor  of  the  city 

Mechanics'  Institute 

Museum  of  Natural  History.. . 

National  Live  Stock  Jounial.. 

Observ  atory - 

Public  Library 

S^ool  Library ^^. 

Bush  Medical  CoUese 

Society  of  Natural  History 

State  Microscopical  Society  .. . 

Theological  Seminary 

University 

Young  lien's  Association   Li- 

Elg9k: 

Hospital  for  the  Insane 

North  Illinois  HospitaL 

EcoMBton: 

Northwestern  University 

Galetburg: 

Academy  of  Music 

Knox  College 

Lombard  Imiversity 


1 

11 


16 
2 
1 
1 


15 

S 

1,191 
1 
3 
9 

13 
h 
6 
2 

11 
5 
4 
1 
1 
6 

27 
4 
1 
7 

63 

SO 
1 
2 
3 
1 
8 


3 
£ 

10 

1 

1 

13 


Jackaonville: 

lUinois  College 

Institution  for  the  Deaf  and 

Dumb 

fitate  Hospital  for  the  Insane . . 
Institution  for  the  Bl^id. 
JManom: 

MoKendrick  College 

Mimmauik : 

Monmouth  College 

Warren  County  Library 

MoTO : 

American  Pomological  Society. 
Mercantile  Library  Association 
Xormal: 

Illinois  Museum  of  Natural  His- 
tory  ^ 

State   Laboratory  of  Natural 

History. 

Natural  History  Society 

"The  Schoolmaster" 

Ottawa: 

Ottawa  Academy   of  Natural 

Sciences 

Peoria: 

Mercantile  Library  Association 
San  tone: 

Litorary  Society 

Boei  Island: 


Augustana  College. 
~  ibU4  -  " 


Public  Library. 
Springfield: 

Academy  of  Music 

Geological  Survey 

Library  Association 

St.  Joseph's  CoUece 

State  Agricultural  College 

Board  of  Agriculture .... 

Library 

University 

Fandalia : 

Historical   and  Arch»ological 

Society 

Westfield: 

Weetfield  College 

Whwion: 

Wheaton  College  .  .^ 

INDIANA. 

Bloomin^Um: 

Indiana  University 

Crattf&rdeville : 

Wabash  College 

Fort  Wayne: 

Concordia  College 

Oreencaetle: 

Asbury  University 

Hanover: 

Hanover  College • 

iMdianapolie : 

Academy  of  Sciences 

Bureau  of  Statistics  and  Geol- 
ogy   «-- 

Gedk>gical  Society 

Survey  of  Indiana . . 

Horticultural  Society 

Hospital  for  the  Insane 

Indiana  Historical  Society .... 


4    • 
11 
9 


1 

1 


8 
8 


10 

1 

19 
2 


6 

8 


2 
1 

2 

8 
1 
1 

14 
4 

23 
1 


4 

1 
1 

8 

1 

2 

9 

1 

16 

2 
1 

T4 
3 
3 

23 


732 


HISTOBT  OF  THE   SMITHSONIANT  EXCHANGES. 


Distribution  of  domestic  exchanges,  ^o.— Continued. 


Indianapolis — Continued. 

Institution  for  Deaf  and  Dumb. 

Educating     the 

Blind 

Molntire  Institution  for  Deaf 
Mutes 

Owen  Cabinet 

Public  Library  ..•. 

Zqfayette: 

Pardee  University 

Meran: 

Union  Christian  College 

New  Albany:  * 

Society  of  Natural  History 

Theological  Seminary 

Notre  Dame : 

University  of  Notre  Dame 

Biohmond: 

Richmond  Scientific  Association 
Sqint  Mainard: 

St.  Mainard  College 

Tefre  Haute: 

State  Normal  School 

INDIAN  TXBBITOST. 


Armstrong  : 

Armstrong  Academy. 


IOWA. 

Ames : 

Iowa  Agricultoral  College 

Burlington : 

Burliuffton  University 

Iowa  Historical  and  Qenealogi- 

cal  Institute 

Council  Bluffs: 

Institution  for  the  Deaf  and 

Dumb....^ ^. 

Davenport : 

Academy  of  Natural  Sciences.. 

Qriswold  College 

Deoorah: 

Norwegian  Lutheran  College:. 
Des  Moines: 

Analyst « 

Department  of  Public  Instruc- 
tion  

Geological  Survey 

Governor  of  Iowa 

.   Iowa  School  Journal 

State  Horticultural  Society  .. . 


10 

18 

2 
1 

4 

1 
1 

3 

1 

1 
1 
1 
1 


1 
1 
9 


242 
2 

16 

1 

3 
6 
20 
1 
2 


Library 197 


of  Iowa. 
Dubuque: 

Iowa  Institute  of  Science  and 

Art 

Fairfield: 

Jefferson  College  Library  Asso- 
ciation  

Orinnell : 

Grinnell  University 

Iowa  College 

Ifidependenee: 

Hospital  for  the  Insane 

Indianola : 

Simpson  Centennial  College... 


16 


9 


1 
1 

1 

1 


Iowa  dtp: 

Geologioiil  Survey 9 

Grand  Lodge  of  Iowa 2 

Institution  for  Deaf  and  Dumb.  1 

Iowa  Weather  Service 17 

Laboratory  of  Physical  Sciences  2 

State  Historical  Society 2 

of  Iowa   (see   also   Des 

Moines) 9 

Universi^ 519 

Keokuk: 

Library  Association 1 

Mount  Pleasant: 

Hospital  for  the  Insane 2 

Wesley  an  University 2 

Mount  Veman: 

Cornell  College 1 

Oscaloosa: 

Osoaloosa  College 1 

KANSAS. 

Baldwin  City : 

Baker  University . ....  • 4 

Laufrenoe : 

Academy  of  Sciences 

Kansas  Historical  Society  .—. . 

University  of  Kansas ......... 

Leavenworth: 

College  of  Pharmacy 

Kansas  Academy  of  Music  .... 

Mercantile  Libranr  Association. 

State  Academy  of  Sciences.... 

Toung  Men's  Christian  Associa- 
tion  

Leeompton: 

State  Library 

Olathe: 

Institution  for  Deaf  and  Dumb. 
Ossawaiomie: 

Hospital  for  the  Insane 

Topeka: 

Academy  of  Sciences 

Kansas  Historical  Sociel 
Natural  History 

State  Libraiy , 

Washburn  College ...•• 

Wyandott: 

Libraxy  Association 

KENTUCKY. 

Ashland: 

Amcultural    and   Mechanical 

College 

Cambridge: 

College 

Columbia : 

Christian  College 

DanviUe: 

Center  College 

Institution  for  the  Deaf  and 
Pumb 

Theological  Seminary 

Famdalc: 

Kentucky  Military  Institute.. . 
Drankfort: 

Gleological  Survey  of  Kentucky.     136 

Public  Library 

StateLibraiy 19 


1 
3 
5 

1 
1 
3 
5 

1 

5 

2 

2 

19 
28 

4 
13 

1 
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DistrUmtion  of  dome$Uo  exchangea,  ^— Contiiined. 


Frankfort — ContiDued. 

Third  Kentucky  Hoepitalfor  the 

Insane 1 

Hobha: 

State  Hospital  for  the  Insane . .  1 

Hopkhtmille: 

Second  Kentucky  Hospital  for 

thelnsane 1 

Western  Lunatic  Asylum  ....••  4 

Lebanon: 

St.  Mary's  College 1 

Lexington: 

Efastem  Lunatic  Asylum 7 

First  Kentucky  Hospital  for  the 

Insane 3 

Kentucky  University 5 

State  Agricultural  Society  ....  1 

Tnnsylvania  Medical  College..  1 

University 3 

Toung  Men's  Christian  Associa- 
tion   1 

LauisvilU: 

College  of  Pharmacy 1 

Corporation  of  the  city 1 

Grand  Lodge  of  Kentucky  ....  1 

Historical  S>cie^  of  Kentucky .  8 
Louisville  and  Kichmond  Med- 

IcalJournal 6 

Mayor  of  the  city 5 

Medical  Department,  Ui^iversity 

O' Louisville 1 

PublicLibrary 11 

University  of  Louisville 15 

Buaeellville: 

Bethel  College 1 

Logan  Female  College 2 

Shetbynlle: 

Observatory  of  Shelby  College .  1 

Shelby  College 1 

LOUISIANA. 

Baton  Rouge: 

Academv 1 

Institution  for  Deaf  and  Dumb .  2' 

State  Library 21 

University 9 

CUnton; 

Louisiana  Insane  Asylum 2 

Grand  Coteau: 

St.  Charles  College 1 

Jackeon: 

Insane  Asylum 3 

New  Orleans: 

Athene  Louisiannaise 4 

City  Library 1 

Coloration 1 

Insane  Asylum 1 

Lvceum  of  Natural  History  ...  2 

Mayor  of  the  city 7 

Mechanics' Society  Library  ...  1 
Medical  'Department,  Univer- 
sity of  Louisiana 1 

Municipality 1 

New  Orleans  Academy  of  Sci- 
ences.. 778 

New  Orleans  Deutsche  Zeitung .  1 

State  Library 49 

University  of  Louisiana 10 


BCAINB. 

Augusta: 

Board  of  Agriculture 1 

Commissioner  of  Fisheries 6 

Historical  Society  of  Maine ....         2 

Hospital  for  the  Insane 4 

State  Library 15 

Natural  History  and  Geological 

Society 2 

State  Lunatic  Hospital 3 

Calais: 

High  School  and  Academy 2 

Bangor: 

Commissioner  of  Fisheries 2 

Mechanics'  Association 1 

Brunswick: 

Bowdoin  College 78 

Historical  Society 22 

Colby: 

Colby  University 9 

College 2 

Dartmouth: 

Dartmouth  College ' 26 

Hebron: 

Hebron  Academy 1 

Houlton: 

ForestClub 3 

Lewiston: 

Androscog^n  and  Natural  His- 
tory Society 1 

Manufacturers  and  Mechanics' 
Association 1 

Norway : 

High  School  and  Academy  ....         2 

Orono: 

Maine  State  College  of  Agricul- 
ture   1 

Portland: 

Atheneum  and  Public  Library.  1 

City  Registrar 1 

Commissioner  of  Fisheries  ,...  3 

Le^slature  of  Maine 1 

Mame  A^cultural  Society «...  1 

Historical  Society 2 

Journal  of  Education ...         1 

Mayor  of  the  city 3 

Portland  Society  of  Natural  His- 
tory       248 

Saoo : 

York  Institute 2 

Waterville: 

Colby  University 10 

Waterville  College 15 

MARTULND. 

Annapolis: 

St.  John's  College 3 

State  Library 20 

United  States  Naval  Academy.        23 
United  States  Naval  Observa- 
tory   7 

Baltimore: 

Academy  of  Sciences 18 

American  Journal  of  Chemis- 
try   1 

American   Journal   of  Dental 
Science 3 
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^Z^tmore— Cokitinned. 

American  Jonraal   of  Hathe- 

matics 

Baltimore  City  College 

Dentsohe  Zeitang.. . 

College  of  Pharmacy 

Corporation  of  the  city 

Historical  Society  of  Maryland. 

Johns  Hopkins  University 

Maryland  Asylam  for  the  In- 
sane  ^. 

Institute 

Mayor  of  the  city 

Mercantile  Library 

Loyola  College •, 

Monnt  Hope  Institntion. 

Municipalfty a 

Newton  UniYcrsity  ...  7. 

Odd  Fellows*  Library 

'  Panics  Lyceum  and  Library  As- 
sociation  

Peabody  Institute 

St.  Mary's  College 

State  A^cultum  Society  ...« 

Librarr 

Normal  School ^. 

Superintendent  Public  Instruo- 

tion 

Uniyersity  of  Maryland 

Toung  Men's  Christian  Associ- 
ation  

Frederick  City: 

Institution  far  the  Deaf  and 

Dumb 

Hyattaville: 

State  Agricultural  College 

BookvilU: 

RockTille  Academy 

Saint  Jatnee : 

College  of  Saint  James  ~ 

Woodstock: 

Woodstock  College 


I 


1CA6BACHUSBTT8. 

Amhertt: 

Astronomical  Observatory 

Qeological   Survey  of   Massa- 
chusetts  

Massachusetts  Agricultural  Col- 
lege  

Andover: 

Theologioal  Seminary 

Boston: 

Agricultural  Society 

American  Academy  of  Arts  and 

Sciences 

Board     for    Foreign 

Missions 

Christian  Examiner. 
Gynecological    Soci- 
ety  

Naturalist 

Social  Science  Asso- 
ciation «. 

Statistical     Associa- 
tion  

Unitarian.     Afinooitw* 
tion....... 


11 
1 
1 

r 
1 

74 

63 

4 
4 
6 
3 
1 
2 
2 
1 
1 

4 
83 

1 

1 
12 

1 

8 
2 


1 

r 

1 
1 
1 

1 

4 

17 

1 

1 

3,180 

2 

21 

20 
5 

28 

189 
*2d\ 


Boston — Continued. 

Appalachian  Mountain  Club  .. 

Art  Museum 

Association  for  Improving  the 

Condition  of  the  Poor 

Atlantic  Monthly 

Board  of  Edmcanon 

Boston  Art  Club ^ 

Athenenm 

Journal  of  Medicine ... 

Journal  of  Natural 


tory , 

College ,... 

Medical  and  Surgical  Aa- 

sociation 

Medical    and   Surgiciil 

Journal 

Observatory ^ 

Scientific  Society 

Society  of  Natnrak  His- 
tory  

University 

Bowdit-ch  Library 

Bureau  of  Statistics  and  Labor. 

City  Library 

Commissioners  of  Insurance.. . 
Common wealtii   ofMassachik 

setttf 

Corporation  of  the  city 

Christian  Register  Association. 
Day  School  for  Deaf  and  Dumb. 
Department  of  Public  Instmo- 

tion : 

Directors  of  public  institutiona. 

Qeolofffcal  Survey 

Good  Health  Journal 

Hospital  for  the  Insane 

House  of  Correction 

Inspectors  of  State  prisons . . » 

Library  of  Boston  Hospital .. . 

Lyceum  of  Natural  History ... 

Massachusetts  Asylum  for  the 
BUnd 

Massachusetts  College  of  Phar- 
macy   

Massachusetts  Historical  So<^ 
ety ^ 

Massachusetts  Horticultural  So- 
ciety  

Massa!ohusetts  .  Institute  of 
Technology * 

Massachusetts  Society  for  Pi^ 
vention  of  Cruelty  to  An^ 
mals  ..' , 

Massachusetts  State  Board  of 
Agriculture 

Massachusetts  State  Board  of 
Charities 

Massachusetts  State  Board  of 
Health 

Massachusetts  State  Library .. 

Massachusetts  Teacher 

Mayor  of  the  city 

McLean  Hospital  for  the  !!>• 
sane 

Medical  Gazette 

Society 


1 

1 

1 
1 
7 
5 
29 
1 

1 
1 

1 

70 
1 
1 

4^ 
1 

80 
3 
3 
1 


1 

23 
1 

1 
1 

12 
7 
5 
1 
1 

12 
2 

2 

1 

109 

1 

17 

2 

^~.      47 
88 

41 

197 

1 

8 

1 
3 
I 
5 


raSTOBY-OP'THB^SMITHSOKIAJW  EXCHANGES. 


735 


DUirUmiian  of  dam$$tio  €x6kange9y  4^ — Contixraed. 


BotUm^Coniinned. 

Microscopical  Society 1 

Mnnicipality 1 

New  Eogland  Historical   and 

Genealogical  Society 58 

North  American  Beview 39 

Ornithological  Glnb 1 

Perkins"  InsUtnte  for  the  Blind .        18 

PhUosophical  Society 1 

Prison  Discipline  Association . .        19 

Pablic  Library 433 

Sanitary  Commission 2 

Institute 1 

Science  Observer I 

Society  for  the  Deyelopment  of 

Mineral  Besources 1 

Worcester  County  Horticultu- 
ral Societv 1 

Toung  Men's  Christian  Associa- 
tion          1 

BrookUiu: 

Public  library  ...... ...         1 

Cawibridge: 

American  Association  fbr  the 
Advancement  of  Science . . . ,      391 

Astronomical  Journal .^.      143 

Atheneum 1 

Botanical  Garden 8 

Museum 1 

Cloverdon  ObservaU^ 1 

Dane  Library 3 

Entomological  Club  *'  Psyche".       34> 

Hazard  College 889 

Observatory..      736 
Natural   History   So- 
ciety          1 

Herbarium  of  Harvard  College .        12 

Institution  for  the  Blipd . .         2 

Law  School  Library 1 

Lawrence  Scientific  School ....         2 
Museum  of  Comparative  Zo- 
ology    1,024 

National  Academy  of  Sciences. .        32 

Nautical  Almanac 3 

'Knttall  Ornithological  Club  ...         2 

Peabody  Museum 42 

Philosophical  Society 2 

Theological  School  Library 

CoVmb  Hill: 

Tuft's  College 

Concord: 

Public  Library 

Doroheiter: 

State  Board  of  Health 

SaoerhiU: 

Public  Library 

Glouooiter: 

Sawyer  Free  Library 

Hingkam: 

PubUo  Library 

Jbrnatoa  Plain: 

Bussey  Institution II 

Lancaster: 

Town  Library 

Lawrence: 

Public  Libn^ 

Ldoester: 

PubUo  Free  Library 


f' 


Lowell : 

Mechanics'  Association 

Lpin: 

Public  Library 

Society  of  Natural  History 

Manchester : 

Literary  and  Philosophical  So- 
ciety  

Nantucket:  1 

Atheneum... 

Newlfuryport : 

Public  Library 

Kewton  Center: 

Theological  Institution 

Nortkampion : 

Clarke    Institution    for    Deaf 
Mnt«8 

Public  Library 

State  Lunatic  Asylum 

Pittsfield: 

Library  Association 

Qninoy: 

Public  Library 

Salem: 

American  Association  for  the 
Advancement    of 

Science 

Naturalist 

Oriental  Society 

Atheneum 

Essex  Institute 

North  Church  and  Society 

Peabody  Academy 

Penekese  Island : 

Anderson  School 

SomervUle: 

McLean  Asylum  for  the  Insane. 
Sonlh  Hadleu: 

Mount  Holyoke  Female  Semi- 
nary..  


1 
2 


1 

1 

1 

'7 

7 
1 

7 

1 
1 


459 

51 

7 

1 

1,135 

2 

942 


Sprinafleld: 
City  Li 


Library  Association, 
Taunton: 

Public  Library. 

State  Lunatic  Hospital 

Watertown: 

Free  Public  Library 

WeUesley: 

Wellesley  College.. 

WUUamstown: 

Astronomical  Observatory . 

Williams  College 

Wobnm: 

Public  Library 

Worcester: 

American  Antiquarian  Society. 

Catholic  College 

Free  Institute  of  Industry  .... 

Public  Library 

Society  of  Natural  History.... 

State  Hospital  for  the  Insane.. 

Technological  Institution 

Worcester  Academy 

MicmoAN. 


1 

8 

1 

9 

1 
1 


258 
1 
1 
4 
1 
7 
6 
1 


Adrian : 
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Ann  Arbor: 

Detroit  Observatory 4 

Geological  Survey  of  Michigan .  13 

Herbarium  of  the  University..  1 

Observatory 192 

1 

45 


Society  of  Agriculture 

University  of  Michigan 

Chldwater: 

Michigan  Library  Association .       26 

Detroit:  * 

Geological  Survey  of  Michigan .         2 
Historical  Society  of  Michigan .  4 

House  of  Correction 1 

.    Museum 1 

Peninsula  and  Independent 

Medical  Journal 4 

Public  Library 4 

St.  PhiUpp's  College 1 

State  Agricultural  Society 250 

Survey  of  the  North  American 
Lakes 1 

Flint: 

Institution  for  the  Deaf  and 
Dumb 3 

HilUdale: 

HUlsdale  College 1 

Kalamazoo : 

Asylum  for  the  Insane 4 

College 1 

Geological  Survey 3 

Lansing: 

Agricultural  College 


Geological  Survey 


State  Agricultural  Society 

Board  of  Health 

Library 

Marquette: 

Geological  Survey 

Olivet: 

Olivet  College 

Port  Huron : 

Ladies'  Library  Association ... 

MINNESOTA. 

Duluth: 

Free  Public  Library 

Scandinavian  Library 

Faribault: 

Institution  for  the  Deaf  and 

Dumb 

Minneapolis : 

Geological  Survey 

Minnesota  Academy  of  Sciences 

University  of  Minnesota 

Bed  Wing : 

Hamlin  University 

San  Anthony : 

University  of  Minnesota 

Saint  Paul: 

Academy  of  Natural  Sciences. . 

Chamber  of  Commerce 

Institution  for  the  Deaf  and 
Dumb 

Minnesota  Historical  Society.. 

Library  Association 

Northwestern  Medical  and  Sur- 
gical Journal 


3 
16 
71 
68 
17 

1 

1 

1 


1 
1 


2 

3 

65 

4 

1 

5 

6 

7 

1 

109 

1 


Saint  Peter: 

Institution  for  the  Insane 4 

MISSISSIPPI. 

CUnton : 

Mississippi  College 1 

Dalerille: 

Cooper  Institute 1 

Jackson : 

Hospital  for  the  Insane 3 

Institution  for  the  Deaf  and 
Dumb 1 

State  Historical  Society 3 

Libraiy ^       21 

Lunatic  Asylum S 

Natchez: 

Public  Library 2 

Ojford: 

University  of  Mississippi 11 

itnssouRi. 

Columbia : 

Agricultural  College .^..        1 

Geological  Survey  of  Misaonri.       81 

StJb  Library 1 

University  of  Missouri 23 

Fulton: 

Institution  for  the  Deaf  and 
Dumb 3 

State  Lunatic  Asylum 7 

£Hasaow : 

Morrison  Observatory 4 

Jefferson : 

Governor  of  Missouri 

Historical  Society 

State  Board  of  Agriculture  — 

Library.... 14 

Kansas  City: 

Kansas  Re  view 

Western  Review 

Toun^   Men's  Christian  Asso- 
ciation  

Liberty: 

W iUiam  Jewell  College  Library 
Bolla: 


4 

14 

20 


Geological  Survey  of  Missouri. 


15 
2 


School  of  Mines 
Saint  Lo4iis : 

Academy  of  Sciences 2,487 


State  iiibrary - ^\ 


Botanical  Garden. 

Catholic  Institute  for  Deaf  and 

Dumb 

College  of  Pharmacy 

County  Hospital  for  the  Insane. 

Corporation 

Deutsches  Institut  Eur  BefSr- 

derung  dcr  WlHsenschaften, 

Kunst  und  Gtewerbe 

G^logical  Survey  of  Missouri. 

Governor  of  the  State 

Humboldt  Medical  College 

Institution  for  the  Deaf  and 

Dumb 

Law  Library 

Mayor  of  the  City * 

Medical  Archives  of  St.  Louis.. 
l&fc"t«axi^C«k\ii«ax.^ 


1 
1 
1 
1 


SO 

62 
3 
1 

4 
1 
9 
1 
12 
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Diatribution  of  dowietUc  excihamgeSf  ^c — Continaed« 


Saimi  Lowie — Continued. 

Missonri  Dental  Joomal  •«»... 

Historioal  Society 

Peabody  Academy 

PolTtecnnic  Department  of  the 

Univereity 

Pnblic  Library 

School  Library ^. 

8t.  Lonis  Medical  and  Surgical 

Journal 

St.  Vincent  Hospital  for  the 

Insane _ 

State  Bureau  of  Geology  and 

Mines ^ 

Washington  Uniyeraity:. 

Westlicbe  Post 

WarreMtmrg: 

State  Normal  School 


MONTANA. 

Helena: 

Historioal  Society 


NEBRASKA. 

Zlinooln: 

State  Library — ......... — .. 

Uniyoraity  of  Nebraak» 

Omaha: 

Institution  for  Deaf  and  Dumb. 

Nebraska  Historical  Society. . . 

StAte  Librarjr • 

Territorial  Library 

>r 

State  Normal  School- 


NBYADA. 

CanomCUy: 

State  Library ^ 

NEW  HAMPSHIBB. 

Ckmcord: 

Department  of  Agri  culture 

Natural  Hiotory  Society 

New  Hampsaire  Historical  So- 
ciety  

New  Hampshire  State  Lunatic 

Asylum 

State  Agricultural  Society 

Library ^ 

Prison 

Young  Men's  Christian  Associa- 
tion 


7 
3 
3 

1 

3 

20 

11 

1 

1 

53« 

1 


4 

1 

2 

3 

10 

5 


2 
1 

53 

15 
4 

31 
2 

1 

Phillips  Exeter  Academy 1 

Hanawr: 

Dartmouth  College 117 

Observatory 11 

Manekater: 

City  Library 8 

Poriimouih : 

Atheneum 1 

NEW  JEBflBT. 

BarUngUm: 

Burlington  College 1 

Hoboken: 

Stevens  Institute  of  Technol- 
ogy         68 

8.  Mis.  109 i7 


Mount  Holly : 

Lyceum  of  History  and  Natural 

Sciences 

Newark: 

Historical  Society  of  New  Jer- 
sey  

New  Brunawiok: 

Geological  Survey  of  New  Jer- 
sey  ^ 

Natural  History  Society 

Rutgers  Scientifio  School 

Newton : 

Newton  Libraiy  Association. . . 
Princeton: 

Agricultural  Society 

College  of  New  Jexaey .. 

Green  School  of  Science 

Halstead  Observatory 

Horticultural  Society 

Observatory 

Pharmaceutical  Society 

Theological  Seminary 

Bahwav: 

Libraiy  Association 

Salem: 

Salem  Academy 

lirenton: 


Geological  Survey 
"        Lf 


State  Libraiy. 

Lunatic  Asylum. 


IG 


88 
1 
8 


1 
174 
3 
2 
1 
10 
1 
1 

1 


6 
19 

8 


NEW  MEXICO. 

Santa  F4: 

Historical    Society    of 

Mexico 

Territorial  Libraiy 


New 


3 
3 


NSW  YORK. 

Albany : 

Adirondack  Survey  Office 

Albany  Library 

Institute 

Bureau  of  Military  Statistics.. 

Commissioners  State  Park 

Dudley  Observatory 

Governor  of  the  State 

HomcBopathic  Society 

Inspector  of  Penitentiaries 

State  Prisons 

New  York  State  Agricultural  So- 
ciety   

Cabinet  of  Nat- 
ural History. 
LiterarvSociety 
Medical  Society 
Museum  of  Nat- 
ural History . 
Regents  of  N.  T.  University . .. 

Secretary  of  State 

State  Board  of  Charities 

Library 

Normal  School 

Superintendent  of  Insurance  . . 
Young  Mon's  Christian.  Associa- 
tion  

Alfred  Centre: 

ObeeiyatoT^  ..t 


18 
1 

229 
9 
2 

450 
2 
2 
1 
1 

529 

102 

1 

35 

22 

110 
4 

1 

888 

1 

3 
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DiatribuiUm  of  domctHo  (uohanges,  4^ — Continaed. 


Annandale : 

St  Stephen's  College 1 

Auhum: 

Agricaltoral   and    Mecliaxiical 
College 1 

Hospital  for  theCrimmal  Insane         3 

Theological  Seminary I 

Baihr 

Library  Association 1 

BlaclnoelVa  Island : 

New  York  Lunatic  Asylnm 12 

Binghamton : 

Institution  for  the  Blind 1 

Brooklyn : 

Baker  CoUeflpate  Institute 1 

Brooklyn  Libra|^ 5 

Collegiate  and  Polytechnic  In- 
stitute   1 

Entomological  Society 4 

Khig's  County  Medical  Society .  2 

Long  Island  Historical  Society .  81 

Mayor  of  the  city 3 

Mercantile  Library  Association  5 
Statistical  Society  of  Brooklp  2 
Young  Men's  Christian  Associa- 
tion  •, 1 

Buffalo : 

Buffalo  Historical  Societr 17 

Medical  Associauon. . .  1 

Practical  School 4 

Society  of  Natural  Sci- 
ences   463 

Orosvenor  Library 55 

Institution  for  the  Deaf  and 

Dumb 1 

Medical  and  Surnoal  Journal . .  7 

North  American  JBntomologist.  1 

Observatory 2 

Society  of  Natural  History 2 

Young  Men's  Christian  Associa- 
tion   2 

Young  Men's  Libraxy L 

Canavdaigua: 

Brigham  Hall's  Hospital 2 

Canton : 

St.  Lawrence  University 

Clinton: 

Hamilton  College 

Litchfield  Observatory  of  Ham- 
ilton College 24 

Coming : 

—       Coming  Library\. 

Cornwall : 

Cornwall  Library 

Elmira : 

Elmira  Academy  of  Sciences. .. 

Young  Men's  Christian  Associa- 
tion  

Flathiuh: 

King's  County  Hospital  for  the 

Insane 

Flushing : 

Sanford  Hall  Asylum 

Fordham : 

St.  John's  College 

Geneva : 

Hobart  College Ip 


Oovfrnor^B  Island  : 

Military  Service  Institution...  1 
Hamilton: 

Madison  University 10 

HornelUffUU : 

Library  Association 1 

Hudson: 

Observatory l 

lihaoa: 

Cornell  University 59 

Jamestown: 

Microsoopioal  Society 4 

LeBay: 

Ingham  University 1 

IMna: 

Qenesee  College 1 

Wesleyan  Sexjunary 1 

Ifewhurgh : 

Theological  Seminary  Associa- 
tion, JEteform  Church 1 

2few  TotTc: 

Agricultural  Intelligenoer .  .^ . .        1 

Amadcan  Agriculturist 6 

Bible  Society .^        5 

Bureau  of  Biines -.        4 

Chemical  Socie^ V 

Chemist 8 

Christian  Commission  100 
Druggists'  Circular ..  S 
Episcopal  Theological 

Seminary 1 

Ethnological  Society.  110 
Geo^pnical  Sooieiqf  l^ 

Institute 354 

of  Architects      S5 

Journal  of  Chemistry.       I 

Microscopy      4 

Mining  . ..      19 

Obstetrics.       1 

Medical  Eclectic  R^ 

view I 

Medical  Journal M 

Microscopical  Society  D 
Museum   of   Natural 

History tfl 

Missionary  Society ...      tt 

Naturalist 1 

Public  Health  Asso- 
ciation        T 

Society  of  Civil  En- 
gineers  

ological    Institute    of 

brk 

Apprentices'  Library 1 

Ajitor  Library W 

Austrian  Consul 

Bavarian  Consul 

Board  of  Education 

Bloomingdale  Asylum  for  the 

Insane 

Chamber  of  Conuneroe 

Christian  Inquirer  office 14 

College  of  Pharmacy 

Physicians  and  Sur- 
geons   

the  City  of  New  York 


Anthro 
New 


6« 

lis 
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DistrHmtion  of  dometUo  excihangeBf  ^c.--Contiiiued. 


2^ew  York — Continued. 

Colombia  College ^  42 

Commisaioneis,  Central  Park..  2 

CooperUnion 9 

Conrrier  des  fitats-Unis 1 

Dermatological  Society ...  1 

Eclectic  Medical  College 1 

Engineering  and  Minmg  Jour- 
nal   100 

Farmer  and  Mechanic >.  ^  4 

Farmers'  and  Mechanics'  Intel- 
ligencer   1 

Greneral  Society  of  Mechanica 

and  Tradesmen 1 

Gynecological  Society 2 

Herbarium  of  Columbia  College  4 

Historical  Society 67 

Homceopathic  Sun 1 

Institution  for  the  Blind 4 

Deaf  and 

Dumb 3 

Instruction     of 

DeafandDumb  3 

Insurance  Departauent ........  7 

International  Beview .... .... .  2 

Lieuox  Library ^  10 

Journal  of  Psychological  Medi- 
cine  —  7 

Liberal  Christian 6 

Library  Journal 1 

Manufacturer  and  Builder.  .*..  65 

Mayor  of  the  city 9 

Mechanics' Institute 1 

Medical  College 1 

Gazette 4 

Library   and   Journal 

Association. 1 

Record 2 

Recorder 2 

Society 1 

Mercantile  Library  Association  65 
Merchants  and  Clerks'  Library 

Association ^  1 

Meteorological  Observatory ...  51 

Metropolitan  Board  of  Health.  16 

Museum  of  Axt^.  34 

Mexican  Consul 1 

Municipality 1 

National  Board  of  Underwriters  1 

Natural  History  Society 1 

New  York  Academy  of  Sciences.  1041 

Medicine  56 
Belletristisches  Jour- 
nal   1 

City  Lunatic  Asylum  3 

Dental  Journal 5 

HandelsZeitung 2 

Herald 1 

Hungarian  Society..  2 

Journal  of  Pharmacy  4 
Lyceum   of  Natural 

History 950 

Medical  Journal 4 

Medico-Historical  So- 
ciety    3 

Society  Library 5 

of  Libraries.  1 

Staats  Zeitung 1 


New  York — Continued. 

New  York  Statistical  Society. . . 

Times 

Tribune 

Norton's  Library  Gazette 

Numismatic  and  Archseological 

Society 

Philosopnical  Society 

Prison  Association 

Public  Health  Association. . 

School  Society 

Sanitarian 

School  of  Mines 

Scientific  American • 

Scottish  American  Journal .... 
Society  for  the  Protection  of 

Animals 

State  Commissioners  of  Public 

Charities 

S  wedenborg  Society 

Swedish-Norwegian  Consulate. 

The  Nation 

Torrey  Botanical  Club 

Uniao  Scientifico  Brazileiro ... 
Union  Theological  Seminary .. 

University  of  New  York 

United  States  Sanitary  Commia- 

sion 

Van  Nostrand's  Ma^^^ine . 

Young  Men's  Christian  Associa- 
tion  

Young  Men's  Christian  Associ*- 

tiouy  German 

Pimchke^ne: 

Fubuc  Library 

Hudson  River  Insane  Asylum.. 

Society  of  Natural  Sciences 

Vassar  Female  College 

Bocheater: 

TheologpLcal  Seminary .^ 

University 

BandalVa  Island : 

House  of  Reftige 

Sokeitectady: 

Union  College 

Simg  Sing : 

State  Lunatic  Asylum 

Prison 

Syracnse: 

Public  Library 

University 

Trtfy: 

Female  Seminary 

Marshall  Infirmary 

Rensselaer  Polytechnic   Insti- 
tute  

Young  Men's  Christian  Associa- 
tion  

UUoa: 

American  Journal  of  Insanity. 

State  LunaMc  Asylum 

Ward's  Island: 

Emigrant's  Refuge  and  Hospi- 

teS 

West  Point: 

Observatory 

President,  Committee  of  Engi- 
neers  


1 

12 
3 
4 

13 
1 
6 
1 
1 
79 
128 
7 
3 


2 
1 
4 

1 
1 
1 
3 
75 

128 
4 


5 

1 

12 

24 

2 

9 

1 
15 


35 
15 


2 

1. 
1 
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West  Paint — Continued. 

United  States  Military  Academy  29 
Wniard: 

Willard  Asy lam  for  the  Insane .  2 

NORTH  GABOIXNA. 

Chapel  mil: 

Uniy erai  ty  of  North  Carolina . .  7 
Davidson  College: 

Library —  1 

Lenoir: 

Davenport  Female  College  ....  1 
Ealeigh: 

Hospital  for  the  Insane 5 

Institution  for  the  Deaf  and 

Dumb 3 

State  Library 23 

Trinity  College: 

Geological  School 1 

Trinity  College 1 

Warrenton : 

Female  College 1 

OHIO. 

AshtdbnlQ: 

Anthropological  Soeiety 8 

Athena : 

Uuiyersity  .....*• 9 

CindnnaH: 

Academy  of  Medicine 1 

Amerioan  Freemason 1 

Medical  College 9 

Journal  ....  2 

Astronomical  Society 6 

Cincinnati  Lancet 1 

Quarterly  Journal  of 

Science 6 

College  of  Pharmacy 1 

DentSi  Beeister 16 

G^log^calSoclety 1 

Historical   and    Philosophical 

Society 21 

Mayor  of  the  city 6 

Mechanics'  Institute 7 

Medical  College  of  Ohio 3 

Mercantile  Library 42 

Municipality 1 

Mussey  Medical  Library 1 

Natmnal  Normal 1 

Obserratory 404 

Public  Library 34 

Society  of  Natural  History 43 

University  of  Cincinnati 10 

Volksblatt  ....: 1 

Volkszeitung 1 

Western  Academy  of  Sciences.  2 
Toung   Men's    Mercantile   Li- 
brary   S 

Zoolo^oal  Society 1 

Cleveland: 

Academy  of  Natural  Sciences . .  10 

CaseLiorary 1 

Eirtland  Society 7 

Obseryatory —  2 

Public  School  Library 1 

Uniyersity 1 

Carthage: 

Longview  Hospital  lot  \5ie  In- 
sane   


Colunibue: 

Bureau  of  Statistics 4 

Central  Lunatic  Asylum I 

Geological  Sunrey  of  Ohio 45 

Horticultural  Society 15 

Hospital  for  the  Insane 4 

Institution  for  Deaf  and  Dumb .        3 

Ohio  Lunatic  Asylum I 

State  Agricultural  Society 92 

Board  of  Agricultore 1,S07 

Library 96 

Uniyersity 1 

Dayton: 

Hospital  for  the  Insane 4 

Public  Library 1 

DelauHure: 

Ohio  Wesleyan  Uniyersity  ....       18 
Fremont: 

Burohard  Library 1 

Gamhier: 

Kenyon  College 5G  . 

Granville: 

Dennison  Uniyersity «..        8 

Hiram: 

Hiram  College 1 

Hudson: 

Western  Beeerye  College 19 

Obseryatory .         1 
Lebanon: 

Mechanics'  Institute 1 

Marietta: 

Marietta  College... Jt2 1 

New  Athens: 

Franldin  College ....i..        I 

Newlmrg: 

Northern  Ohio  Lunatic  Asy  lu^ .        5 
North  Bend: 

HorticnlturalBooietyof  Ohio..       14 
Oberlin: 

Oberlin  College 4 

Oxford: 

Miami  Uniyersity 5 

Paineeville: 

Lake  Erie  Female  Seminary  ..         I 
Mill  Creek: 

Lunatic  Asylum 3 

Sjpringfleld: 

Public  Library 1 

I^ln: 

Heidelberg  College 8 

Theological  College  of  the  Ger- 
man Keform  Church  ..^         1 

Urbana : 

Central  Ohio  Scientifio  Aasodia- 
tion 7 

Urbana  Uniyersity 5 

Westerville: 

Otterbein  Uniyersity.. 3 

Wooster: 

Wooster  University — 1 

Yellow  /fringe : 

Antioch  College 5 

OBBQON. 

ForesiviUe: 

Pacific  Uniyersity 1 
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Portland : 

Library  Afittociation 1 

Hospital  for  the  Insane 1 

Salem: 

Institution  fbr  the  Deaf  and 

Dumb X 

StateLlbraiy 4 

Willamette  Observatory 1 

University *^  -  1 

PENNBTLYANIA. 

Allegheny : 

Allegheny  Observatory 61 

Society  of  Natural  Scienees  ...         2 

Western  State  Penitentiary ...  1 

Theological  Seminary.         1 

BHklehem: 

Lehigh  University 3 

Packer  University 6 

CknrUeU: 

Carlisle  Society  of  Literature . .         6 
Dickinson  College 12 

Cheater: 

Crozer  Theological  Seminary . .         1 

JHxmont: 

Westein  Hospital  for  the  In- 
sane          1 

Danville: 

Northern  Hospital  for  the  In- 
sane   4 

Ikuton: 

American  Institute  of  Mining 

Engineers 52 

Lafavette  College 14 

Northwestern  University ......  1 

Pardee  Science  School 1 

DHinkford: 

iViends'  Asylum  for  the  Insane .         3 

Germanioum: 

Qennantown  Literary  Associa- 
tion          4 

Oettmhtrg: 

Pennsylvania  College 1 

Theological  Seminary 2 

JSrarrielmrg : 

A^Jatant-General 1 

Hflorisburg  Academy 1 

Medical  Society  of  the  State  . .        10 
Second   Geological   Survey  of 

Pennsylvania 16 

State  Agricultural  Society 3 

LiDrary ..*        59 

Lunatic  Hospital 13 

Sfxeerfeffd: 

Haveiford  College 2 

Keiavrnt: 

Woodbury  Betreat 1 

LeiKMhwg: 

University — . .—         9  . 

Manffieli: 

State  Normal  School ....         1 

MecAville: 

Theological  Seminary... . .         1 

Jf«2ia: 

Delaware  County  Institute  of 
Science ...        15 

New  Wilmkngiion: 

Westminster  College 1 


Pk\laMjih\a: 

Academy  of  Fine  Arts 1 

Natural  Sciences..  4,576 
Agricultural  Society  of  Penn- 
sylvania  . . 1 

Amesoan  Entomological  Soci- 
ety   296 

Institute    of  Archi- 
tects   3 

Journal  of  Conchol- 

ogy 49 

Jouinal    of    Dental 

Sciences 1 

Journal   of  Medical 

Sciences 7 

Naturalist 25 

Pharmaoeut«cal  Soci- 
ety   423 

Philosophical  Society  2,753 

Apprentices^  Libraqp 1 

Asvlum  for  the  Insane  <^. . 2 

Atheneum 2 

Board  of  Health 4 

Inspectors  of  County 

Prisons.. .......  1 

Public  Charities 2 

Education  ...  22 

Publications 1 

Trade  .......    ......  8 

Central  High  School. .1^1."...  260 
School   Observa- 
tory  .•  8 

College  of  Pharmacy .  3 

Physicians 3 

Commissioners  Fairmount  Park  2 

Corporation  of  the  city 1 

Curator  of  Birds,  Philadelphia 

Museum 1 

Dental  Cosmos 11 

Enquirer 1 

Laboratory.... .«.  3 

Times 6 

Eastern  State  Penitential^ ....  2 
Entomological  Society  of  Phila- 
delphia   10 

Evening  Bulletin 1 

Franklin  Institute 559 

Journal .«.  9 

Friends'  Bookstore ......  1 

Insane  Asylum ...... .  1 

Geological  Society 3 

Survey  of  Pennsyl- 
vania...   24 

German  Society 1 

Girard  College 11  . 

Historical  Society  of  Pennsyl- 
vania  .^.  ....••....  154 

House  of  Befuge 5 

Jefferson  Medical  College 5 

Library  Association  of  Friends.  2 

Library  Company 102 

of  .Pennsylvania  Hos-> 

pital 112 

Maffnetic   and  Meteorological 

Ooservatory 2 

Mayor  of  the  cit*sr 7 

MeOiioal  and  ChirurgLcal  Jous- 

TvaX.. V5. 
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Ph  iladefphia — Cont  inned. 

Medical  and  Surgical  Reporter  4 

Review  -  5 
Society  of  Pennsylva- 
nia......   4 

Times 116 

Mercantile  Library 8 

Mexican  CommiBnon 2 

Municipality ..».. 2 

Natura  lists'  Leisure  Hour "h 

NavalRevlew 1 

North   American    Medioo-Chi- 

rurglcal  Review 17 

Numismatic   and  Antiquarian 

Society 6 

and    ArchflDolog- 

ical  Society ...  8 

Observatory.-.- 8 

of  Girard  College.  27 

Office  of  Gray's  Atlas 1 

Penn  Monthly . 1 

Penn's  Hospital 1 

Pennsylvania  Horticultural  So- 
ciety    23 

Hospital  for  the 

Insane 7 

Institute  for  the 

Blind 126 

Institute  for  the 
Deaf  and  Dumb  13 
Pennsylvania  Society  for  Pre- 
vention of  Cruelty  to  AnimaLs  2 

Philadelphia  Hospital 1 

Joomal  of  Medi- 
cine   1 

Philadelphia  Society  for  Pro- 
moting Agriculture  .;,..••...  2 

Polytecmiic  Bulletin —  1 

College 2 

Review ^l 

Public  Schools 6 

Royal  Bavarian  Consulate .  1 

Social  Science  Association. ....  2 
Society  for  Alleviating  the  Mis- 
eries of  Public  Prisons 6 

Society  for  the  Protection  of 

Animals .^  69 

Stacey  Stone-Dressing  Machine 

Company — ..  1 

State  Lunatic  Asylum .^.  1 

University  of  Pennsylvania  ...  23 

United  States  Mint 2 

Warner  Free  Institute --.  208 

Zoological  Garden 2 

Society. .  89 

Pittsburgh: 

Day  School  for  Deaf  and  Dumb .  1 

German  Library 1 

Mercantile  Librarv 2 

National  Iron  ana  Steel  Pub- 
lishing Company 3^ 

Western  Pennsylvania  Hospital 

for  the  Insane 3 

Penitentiary 1 

Sharon: 

Observatory • 1 

South  Bethlehem : 

Lehigh  Univentity  ••••• ^ 


\ 


Strathmore : 

Strathmore  College 1 

Wiukington: 

Western  College 1 

West  Grove: 

East     Pennsylvania     Experi- 
mental Farm  . 1 

BHODB  ISLAND. 

JBfewDOTi: 

Mechanics' Library 1 

Redwood  Library ^ 3 

Society  of  Science 1 

Ptovidence: 

American  NaturaUst 15 

Atheneum ,. • 4 

Brown  Univetsilj 99 

Butler  Hospital  for  the  Insane.  4 

City  Regis&ar's  Office 4 

Normal  School 1 

PublioLibrary  ...•^.... .....  1 

Registrar-General    for    Rhode 

Ishuid I 

Rhode  Island  Historical  Socie^  53 

Secretaiv  of  State 8 

Society  for  the  Enoouraicemfint 

of  Domestic  Industries 1 

State  Library. — ..  17 

Wboneoeiket: 

Harris  Institute  Library 1 

SOUTH  CAROLINA. 

Cedar  Springs : 

Institute  for  the  Deaf  and  Dumb  1 
Charleston : 

Charleston  Journal  of  Medicine  1 
Medical  Journal  and 

Review i 

Museum  of  Natmal 

History « 

Observatory 5 

College  of  Charleston 3 

Elliott  Sodety  of  Natural  His- 
tory....... .......... 376 

Library  Socie^ 28 

Literary  and  Philosophioal  So- 
ciety................ 2 

Medical  School  of  South  Can>- 

lina 1 

Public  Library .— i 

South  Carolina  College  Library  1 

Historical  Soci- 
ety   « 

Medical  Assod- 

ation 6 

Society  Library « 

State  Medical  College 2 

University  of  Charleston 1 

Columhia: 

South  Carolina  College 29 

State  Library W 

Lunatic  Asylum 1 

University  —  Gteologioal 

Rooms 2 

Theological  Seminary. 1 

University  of  South  Carolina . .  1^ 

^^^1^1^^^,^$^^ 1 
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Orwnville: 

Furman  University 

Lexington: 

Theological  Seminaiy  ^ 

TBNNESSEB. 

Columbia: 

Athenenm 

Jackson  College 

Siawassee: 

Hiawassee  College •».... 

Jaokion: 

SoatherQ  Baptist  UniyeiBity. .. 
Knoxville: 

Camberland  UnlTorsity .»«.... 

East  Tennessee  Uniyersity .... 

Institution  for  Deaf  and  Dumb. 

Tennessee  Philomathesian  So- 
ciety  

Lebanon: 

Camberland  UniYeraity 

Marysville: 

MarysviUe  College 

Soum  West  Theological  Sem- 
inary  

MemiMs: 

Christian  Brothexs  College 

ykuhville: 

Geological  Surrey 

Historical  Societ 

Hospital  for  the  Insane 

Listitntion  for  the  Blind 

State  Library........... ...... 

University , 

Vanderbilt  University 


1 

1 

1 
1 

1 

1 

1 

7 
5 

2 

11 

1 

1 

1 


Historical  Society  of  Tennessee. 


11 
5 
9 
2 
29 
15 
1 


TEXAS. 

Ametin: 

Institution  for  the  Deaf  and 

Dumb 

Public  Library -  1 

StateLibrary 27 


Lunatic  Asylum 

University  of  Texas... 
Bonkam: 

Geological  Survey  . . . . 
Chapel  Bill: 

8oul6  University 

Independence : 

Milor  University 


SaULakeCiiy: 

Territorial  Library 

University  of  the  Desere^^ 


1 
5 

3 

64 

1 


3 
3 


YEBMOKT, 

JSamet: 

Historical  and  Antiquarian  So- 
ciety   4 

Brattleboro' : 

State  Lunatic  Asylum. 10 

BwrHngton : 

City  clerk 1 

Fletcher  Free  Public  Library..  1 

University  of  Vermont  - 66 

Caatleton: 

Orleans  County  Society  of  Nat- 
ural Sciences 302 


Derby: 

Society  of  Natural  Sciences .... 
Montpelier: 

Hiatorical  and  Antiquarian  So- 
ciety   

Socie^ 

State  Cabinet  of  Natural  His- 
tory  

Library 

Butland: 

Pharmaceutical  Association  . . . 
8L  Johnsbury: 

Atheneum 

YIBGIKIA. 

Black^burg: 

Agricultural    and   Mechanical 

College.. 

CharlotteaviUe: 

University  of  Virginia 

Emory: 

Emory  and  Heniy  College  .... 
Hampden-Sydney : 

Hampden-Sydney  College 

Hampton : 

Hampton  College 


7 
9 

1 
89 

1 

1 


Normal  Institute .... 
Union  Theological  Seminary  .\ . 
Lexington: 

School  of  CivU  Ennneers 

Virginia  Military  Cistitute 

Washington  and  Lee  Univer- 
sity   

Lynehburp: 

Medical  Society  of  Virginia . . . 
Young  Men's  Christian  Associa- 
tion   .• 

New  Market: 

Polytechnic  Institute  ^ 

2  i  Siekmond: 

Medical  Society  _ 

Richmond  College 

Medical  College 

Southern  Fertilizing  Company. 

State  Library 

University 

Virginia  Historical  Society 

Toung  Men's  Christian  Associa- 
tion...  

Salem: 

Roanoke  College 

Staunton : 

Institution  ibr  the  Deaf  lind 

Dumb.... 

Western  Insane  Hospital ...... 

WUliameburg : 

Eastern  Lunatic  Asylum 


WASHINGTON  TEBRITOBT. 

Olymgia: 

Territorial  Libraiy 

Seattle: 

Territorial  Libraiy 

Stdlaooom: 

Insane  Asylum 


I 

105 

1 

6 

1 
3 
3 

2 
3 


10 

43 
20' 


3 

7 

19 


1& 
1 
1 


WEST  YIBGINIA. 

Charleston : 

8tatolA\>ruc^ 
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FJemington : 

West  Virginia  College 

Bomney : 

Institution  for  the  Deaf  and 
Dumb 

West  Virginia  Hospital  for  the 

Insane 

Shepherdstown : 

Shepherd's  College 

Wheeling : 

Natural  History  Society 


WISCONSIN. 

AppleUm: 

Lawrence  University 6 

Beloit  : 

Beloit  College 1 

Geological  Survey  of  Wisconsin         8 

Dtlavan : 

Institution  for  Deaf  and  Dumb .         3 

Duluih : 

Scandinavian  Library.  •« 3 

GaleaviUe: 

Gales ville  University  .  ^ 5 

Inmanville: 

Scandinavian  Society 11 

Janeemlle : 

Institution  for  Educating  the 

Blind 47 

University 2 

Madison : 

Academy  of  Sciences 304 

.  Agriculture  Department. ..         2 

College  of  Arts 8 

Educational  Society «.         1 

Office  of  Emigration 4 

Geological  Survey 2 

Hospital  for  the  Insane 1 


lary 
JHii 


ifodiMm-^ontinned. 

Natural  History  Society 4 

Observatory 1 

Skondinaviake  Presse  Fcnenins       6 
Societv  for  Educating  the  Blind       2 

State  Agricultural  S^ety 615 

Historical  Society 146 

Library 60 

Superintendent  of  Public  In- 
struction         1 

University  of  Wisconsin 17 

Washburn  Observatory IS 

Toung  Men's  Christian  Associa- 
tion   

Milwaukee: 

Catholic  Semin 

German  Natural  History  Society 

Milwaukee  Seebote 

Milwaukee  University 

Naturhistorischer  Verein 

Public  Library 

Skandinaviske  Presse  Foiening 
Toung  Men's  Christian  Associa- 
tion  

Neeah: 

Scandinavian  Literary  Associa- 
tion   

Wisconsin  Scandinavian  Libra- 
ry  

Pine  Lake: 

Wisconsin  Scandinavian  Socie- 
ty  - 

Baaine: 

College  Library 

WTOIONO. 

Chsyenne: 

Territorial  Library 


1 

1 
S 
1 
3 
95 
I 
8 

1 

1 
19 

3 
2 


BsoAPrrnuLTioN. 


Alabama 44 

Arizona 6 

Arkansas 416 

California 1,487 

Colorado 15 

Connecticut 3,461 

Delaware 9 

District  of  Columbia  Ifi,  518 

Florida 10 

Georgia 116 

Idaho 3 

Illinois 1*634 

Indiana 182 

Indian  Territory. 3 

Iowa 1,101 

Kansas • 101 

Kentucky 239 

Louisiana 896 

Matne 473 

Maryland 369 

Massachusetts 15,423 

Michigan 742 

Minnesota 215 

Mississippi 45 

M/ssonri 2,908 

Montana ^ 


Nebraska , 96 

Nevada 3 

New  Hampshire 837 

New  Jersey 401 

New  Mexico 6 

New  York 9,070 

North  Carolina 43 

Ohio 2,296 

Oregon 11 

Pennsylvania 10,634 

Bhode  Ishind 20e 

South  Carolina 648 

Tennessee 105 

Texas   104 

Utah 6 

Vermont 473 

Virginia 843 

Washin|^n 18 

WestVirginia 8 

Wisconsin 1,398 

Wyoming 3 

Individuals,  United  States > 

^A^i^:.  iBritiahA^eric.  \^ 
\  liAaJL 94,765 


m.— GoVebnmbnt  Exohanges. 

Although  Congress^  by  act  July  20,  1840,  authorized  the  printiug 
and  binding  of  fifty  copies  of  all  volumes  published  by  the  two  Houses, 
which  volumes  were  to  be  reserved  for  the  purpose  of  exchange  with 
foreign  powers,  yet  from  the  omission  to  provide  for  the  extra  print- 
ing, or  from  other  cause,  this  liberal  arrangement  tailed  to  go  into 
operation. 

An  act  of  March  4, 1846,  directed  the  Librarian  of  Congress  to  pro- 
cure a  complete  series  of  reports  of  the  United  States  courts  and  of  the 
laws  of  the  United  States,  and  transmit  them  to  the  minister  of  justice 
of  France,  in  exchange  for  works  of  French  law  presented  to  the  United 
States  Supreme  Court. 

By  act  of  June  26, 1848,  the  Joint  Committee  on  the  Library  was  an- 
Chorized  to  appoint  agents  for  exchange  of  books  and  public  documeuts. 
All  books  transmitted  through  these  agents  of  exchange,  for  use  of  the 
United  States,  for  any  single  State,  or  for  the  Academy  at  West  Point, 
or  the  National  Institute,  to  be  admitted  free. 

A  resolution  of  June  30, 1848,  ordered  that  the  Joint  Committee  on 
the  Library  be  furnished  with  twenty-five  copies  of  the  Eevolutionary 
Archives,  twenty-five  copies  of  Little  &  Brown's  edition  of  the  Laws  of 
the  United  States,  seven  copies  of  the  Exploring  Expedition  then  pub- 
lished, and  an  equal  number  of  subsequent  publications  on  the  same 
srubject,  for  the  purpose  of  international  exchange. 

A  joint  resolution  of  March  2, 1849,  directed  tiiat  two  copies  of  certain 
volumes  of  the  Exploring  Expedition  be  sent  to  the  Gk)vemment  of  Rus- 
sia, in  lieu  of  those  which  were  lost  at  sea  on  their  passage  to  that  coun- 
tfy.  The  Secretary  of  State  was  also  directed  to  present  a  copy  of  the 
Exploring  Expedition,  as  soon  as  completed,  to  the  Ck>vemment  of 
Ecuador. 

By  the  act  of  August  31, 1852,  the  act  of  1848  regulating  exchanges 
was  repealed. 

In  1852  the  Smithsonian  Institution  urged  that  Congress  should  make 
some  systematic  and  permanent  arrangement  for  distributing  complete 
series  of  its  works  to  European  libraries,  to  at  least  thirty  of  which  they 
might  be  judiciously  supplied.  It  was  also  suggested  that  particular 
works  of  scientific  interest,  as  reports  of  patents,  coast-survey  opera- 
tions, government  explorations  in  geography  and  geology,  and  others 
of  a  similar  character,  might  be  assigned  in  larger  numbers  of  fix)m  one 
hundred  to  three  hundred,  as  had  already  been  done  in  some  instances 
by  the  Senate.  These  might  be  distributed  by  the  Smithsonian  Institu- 
tion at  moderate  cost  to  the  government,  and  direct  returns  or  exchanges 
obtained  for  the  Library  of  Congress,  if  desired.  The  distribution  of 
Congressional  docpments  in  the  United  States  could  also  be  advanta- 
geously modified.  The  copies  given  to  the  State  Department  for  do- 
mestic distribution  were  sent  only  to  colleges  or  lyceums,  not  to  reg:ula£ 
public  libraries,  even  of  the  largest  claaE.    Tha  toV^  m  lot^iR^  ^^*0k^ 
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Smithsonian  Institution  might  well  be  applied  in  this  case,  of  making 
OS  equable  a  distribution  as  possible  throughout  the  country,  Bap> 
plying  all  larger  public  libraries,  and  giving  to  smaller  ones  only  where 
a  large  district  would  otherwise  be  destitute.  It  had  always  been 
matter  of  complaint  with  men  pursuing  special  objects  of  research  tliat 
public  documents  relating  to  their  investigations  were  frequently  ina» 
cessible.  In  order  to  remedy  this,  some  department  could  be  directed 
to  keep  full  lists  of  all  persons  prominently  engaged  in  the  variooB 
branches  of  science,  and  t9  supply  the  names  on  such  list  regular^ 
with  extra  oopies  of  documents  to  be  furnished  by  Congress. 

By  act  of  August  18, 1856,  the  Secretary  of  State  was  authorized  to 
purchase  one  hundred  copies  each  of  Audubon's  Birds  of  America  and 
Quadrui>eds  of  IS'orth  America,  for  exchange  with  foreign  governments 
for  valuable  works. 

The  matter  of  government  exchanges  received,  however,  no  ftrther 
definite  action  until  1867,  when  the  following  act  was  passed : 

A  Resoluttox  to  provide  for  the  exchange  of  certain  pablic  docnmenta. 

Resolved  hy  the  Senate  and  House  of  Representatives  of  (hs  United  States 
in  Congress  assembled^  That  fifty  copies  of  all  documents  hereafber  prinlr 
ed  by  order  of  either  House  of  Congress,  and  fifty  copies  additional  of 
aU  documents  printed  in  excess  of  the  usual  number,  together  with  fifty 
copies  of  each  publication  issued  by  any  department  or  bureau  of  the 

fovemment,  be  placed  at  the  disposal  of  the  Joint  Committee  on  the 
library,  who  shall  exchange  the  same,  through  the  agency  of  the  Smith* 
sonian  institution,  for  such  works  published  in  foreign  countries,  uid 
especially  by  foreign  governments,  as  maybe  deemed  by  said  commitee 
an  equivalent;  said  works  to  be  aeposited  in  the  Library  of  Congress, 
Approved  March  2, 1867. 

A  primary  object  of  this  movement  was  to  secure  as  regularly  and 
economically  as  possible  all  reports  and  other  documents  relative  to  the 
legislation,  jurisprudence,  statistics,  internal  economy,  technology,  &09 
of  all  nations,  so  as  to  place  the  material  at  the  command  of  the  cov> 
mittees  and  members  of  Congress,  heads  of  bureaus,  &c. 

No  appropriation  was  made  for  meeting  the  necessary  expenses,  whidi 
could  not  conveniently  be  borne  by  the  Smithsonian  fund.  But  as  a 
year  would  necessarily  elapse  before  any  documents  would  be  ready  fof 
distribution,  the  following  circular  was  issued  by  the  Institution,  with  a 
view  of  ascertaining  what  governments  would  enter  into  the  proposed 
arrangement: 

OmOTXLAB  BSLATIVE  TO  BXOHANOSS  OF  GK>VEBNKBNT  DOOI7HE5T8. 

Smithsonian  Institution, 
Washington,  XJ.  S.  A.,  May  16, 1867. 

A  law  has  just  been  passed  by  the  Congress  of  th4  United  States  aur 
thorizing  the  exchange,  under  direction  of  the  Smithsonian  InstitutioD, 
of  a  certain  number  ot  aiX!L\3m\»3L  ^\»Ju^  Q'^^SaX  ^oio^iments  for  the  oo^ 
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responding  pablications  of  other  goyemments  thronghout  the  worlds  the 
retoms  to  be  placed  in  the  national  library  at  Washington.  The  works 
to  be  distribnted  nnder  this  law  will  consist  of  reports  and  proceedings 
of  Congress^  messages  of  the  President,  annual  reports  and  occasional 
publications  of  departments  and  bureaus^  &c.,  the  whole  relating  to  the 
legislation,  jorisprudence,  foreign  relations^  commerce,  statistics,  arts, 
mannfactures,  agricnltnre,  geography,  hydrography,  &o.,  of  the  United 
States,  and  inclnding  everything  of  whatever  nature  published  either 
by  direct  order  of  Congress  or  by  any  of  the  departments  of  the  gov- 
ernment. The  series  will  embrace  a  large  number  of  volumes  each  year, 
file  most  of  which  are  bound. 

The  object  of  the  law  above  mentioned  is  to  procure  for  the  use  of  the 
Congress  of  the  ITnited  States  a  complete  series  of  the  publications  of 
other  governments,  to  include  the  documents  of  special  bureaus  or 
departments,  as  well  as  the  general  publications,  of  whatever  nature, 
printed  at  the  public  expense,  and  also  embracing  all  such  works  as  are 
published  by  booksellers  with  the  aid  of  grants  or  subscriptions  from 
governments.  The  law  is  not  retrospective,  although  it  may  cover  some 
of  the  publications  of  the  last  session  of  Congress. 

Some  time  will  necessarily  elapse  before  the  first  transmission  can  be 
made,  but  in  order  to  organize  a  plan  of  exchange,  to  be  presented  for 
consideration  to  the  Library  Committee  and  the  Librarian  of  Congress, 
I  beg  leave  to  ask  your  advice  as  to  the  best  method  of  accomplishing 
the  objects  above  stated.  It  is  important  to  ascertain  what  govern- 
ments are  willing  to  enter  into  the  proposed  exchange,  and  whether  any 
one  bureau  or  branch  of  government  or  public  library  in  each  country 
will  undertake  to  collect  all  the  national  publications,  as  above  men- 
tionedy  and  transmit  them  to  Washington,  or  whether  separate  arrange- 
ments must  be  made  with  more  than  one  office.  The  former  plan  is  con- 
sidered preferable,  as  diminishipg  the  labor  involved,  and  may  possibly 
be  adopted  by  enactment,  as  has  been  done  by,  the  United  States. 
Whatever  method  be  most  feasible,  yon  will  confer  a  favor  by  givihg  ua 
such  information  on  these  and  other  points  as  may  serve  for  our  guid- 
ance in  further  action. 

Information  is  also  desired  as  to  the  titles  and  character  of  the  regu- 
lar official  publications  of  each  country,  and  their  average  number  and 
extent  in  each  year,  as  well  as  the  names  of  the  different  bureaus  and 
officers  from  which  they  emanate. 

The  Smithsonian  Institution,  in  behalf  of  the  Library  of  Congress,  is 
prepared  to  promise,  if  necessary,  the  delivery  of  the  above-mentioned 
imblications  free  of  charge  for  freight.  It  will  also  name  an  agent  in 
each  country  who  will  receive  parcels  or  boxes  containing  the  exchanges 
returned,  and  transmit  them  to  WasMugton. 

Besides  the  exchange  of  complete  series  of  national  publications,  the 
law  of  Congress  above  stated  authorizes  the  distribution  of  works  on 
special  subjects  to  the  different  bureaus  having  tiAfttsi  \si  ^li^^st^i^b^  ^^a^ 
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finance,  statistics,  patents,  agricaltnre,  &c.,  provided  that  copies  of 
their  publications  be  given  in  return. 

Very  respectfliUy,  your  obedient  servant, 

Joseph  Henbt, 
Secretary  of  Smithsonian  Institution. 

[The  SmithBonian  Institution  to  the  State  DeparCment.] 

Smithsonian  Institution,  \Vashington,  June  4, 1867. 
Hon.  WiLLiAH.  H.  Sewabd, 

Secretary  of  State : 

Sm:  I  have  the  honor  to  send,  herewith,  copies  of  a  printed  circular 
relative  to  an  international  exchange  of  public  documents,  for  the  bene- 
fit of  the  Congressional  Library,  with  the  request  that  you  will  trans- 
mit the  same  to  all  the  diplomatic  representatives  of  the  United  States 
in  foreign  countries,  and,  if  favorable,  to  foreign  ministers  accredit^  to 
the  United  States, 

YouM,  respectfully, 

Joseph  Hbnbx. 

[The  State  Department  to  the  Smithsonian,  Institotion.] 

Department  of  State,  Washington,  June  18, 1867. 
Pro£  Joseph  Henby, 

Secretary  to  the  ^ithsonian  Institution : 

Sib  :  I  have  to  acknowledge  the  receipt  of  your  letter  of  the  4th  in- 
stant, inclosing  copies  of  a  printed  circular  relative  to  the  international 
exchange  of  public  documents  for  the  benefit  of  the  Congressional 
Library,  and  to  inform  you  in  reply  that  your  request  in  regard  to  the 
distribution  of  the  circulars  has  been  complied  with,  they  having  been 
transmitted  to  foreign  ministers  here  and  to  our  ministers  abroad^ 

Most  truly  yours, 

WlLUAM  EL  Skwabd. 

The  honorable  Secretarjr  of  State  having  thus  courteously  undertaken 
the  official  distribution  of  the  Smithsonian  circular  to  the  representa- 
tives of  foreign  governments,  formal  recognitions  were  received  fipom 
these  powers,  a  majority  of  whom  signified  their  approval  and  accept- 
ance of  the  proflFer.  The  following  is  a  list  of  governments  which 
responded  favorably  to  the  proposed  international  exchange  of  official 
documents : 


Argentine  Bepnblio. 

Great  Britain. 

Baden. 

Hamburg. 

Belginnu 

Netherlands. 

Chni. 

Norway. 

Colomhia  (United  States  of). 

Spain. 

Costa  Bioa. 

Sweden. 

Denmark. 

Switzerland. 

JPinland. 

yVi<itaria» 

France. 
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These  all  embraced  the  opportunity  offered  of  procuring  the  national 
publications  of  the  United  States,  and  proffered  complete  series  of  their 
own  in  return.  Some  of  them,  indeed,  sent  at  once  large  packages  of 
their  works  without  awaiting  further  action  on  the  part  of  our  govern- 
ment. Among  them  one  large  box  of  books  fix)m  the  government  of 
Victoria,  Australia,  was  received,  and  its  contents  deposited  in  the 
Library  of  Congress. 

Of  the  communications  on  this  subject  received  either  directly  or 
through  the  Department  of  State^  the  greater  number  are  herewith 
subjoined. 

[The  state  Department  to  the  Smithsonian  Institntion.] 

Department  of  State,  Washington^  July  19, 1867. 
Pro£  Joseph  Henby, 

.  Secretary  of  the  Smithsonian  Institution : 

Sn^:  Herewith  I  inclose  an  extract  of  a  dispatch  of  the  1st  instant, 
firom  George  K.  Yeaman,  esq.,  minister  resident  at  Copenhagen,  which 
relates  to  the  exchange  of  public  documents  with  the  Government  of 
Denn^ark,  as  proposed  in  your  circular  of  the  16th  of  May  last 

I  am,  sir,  your  obedient  servant, 
William  H.  Sewabd. 

llncHosure,'] 

Ko.  Tl.]  Legation  of  the  United  States, 

Copenhagen,  July  1, 1867. 
Hon.  Wm.  H.  Sewabd, 

Secretary  of  State^  WashtThgton : 

Sm:  1  have  further  to  acknowledge  the  receipt  of  your  circular  dis- 
patch of  the  13th  June,  touching  the  subject  of  Professor  Henry's  cir- 
cular, in  relation  to  the  exchange  of  of&cial  documents  with  foreign 
countries,  and  to  state  that  Mr.  Yedel,  the  director-general  of  the  min- 
istry of  foreign  aflfairs,  with  whom  I  have  conversed  upon  the  subject, 
and  with  whom  I  left  a  copy  of  Professor  Henry's  circular,  has  expressed 
himself  gratified  with  the  proposal,  and  suggests  that  for  the  present 
anything  of  interest  he  may  have  for  the  United  States  shall  be  left 
with  me  for  shipment,  and  that  United  States  documents  might  also  be 
addressed  to  me  for  the  Danish  Government. 

I^  otl^er  arrangements  are  deemed  more  convenient,  hereafter  they  will 

be  made. 

•  •  •  •  • .  •  • 

Very  respectfully,  your  obedient  servant, 

GEOBas  H.  Yeaman. 
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[The  Argentine  Legation  to  the  SmithBonian  Institntion.] 

Argentme  Legatioii  in  the  United  States, 
10  University  place,  New  York,  Aagnst  17, 1867. 

Frot  Joseph  Henby,  Esq., 

Secretary  of  the  Smiihsoniwn  Institutiany  Washinfftan: 

Sie:  Uponmyretnm&omWashingtonlfoundanotefrom  the  Secretary 
of  State  inclosing  yoor  memorandum  relating  to  an  exchange  of  official 
documents  of  the  United  States  for  those  of  other  countries.  In  fulfill- 
ment of  the  desires  of  the  honorable  Secretary  and  of  those  who  dkect 
that  Institution  I  will  hasten  to  communicate  to  my  government  the 

contents  of  those  documents. 

•  •••••  • 

Hoping  soon  to  have  the  pleasure  of  presenting  my  respects  in  peison 
to  you  in  that  city, 

I  remain,  very  respectfully,  your  obedient  servant, 

B.  MiTBE  y  Vedia, 

ChargS  cPAffaira. 

[The  State  Department  to  the  Smithsonian  Institntion.  ] 

Department  of  State,  Washington,  August  23, 1867. 

Pro£  Joseph  Henby,  <£c.,  <£o.,  Smithsonian  Institution : 

SiB :  I  inclose  herewith,  for  your  information,  a  copy  of  a  note  of  the 
19th  instant,  fix)m  the  minister  of  Spain,  in  regard  to  the  conclusion  ar- 
rived at  by  Her  Majesty's  Government  for  the  interchange  of  official  pub- 
lications between  that  government  and  the  United  States. 

I  am,  sir,  your  obedient  servant, 
William  H.  Sswabd. 


llnclosure, — ^Translation.  ] 

Na  27.]  Legation  of  Spain  at  Washington, 

Washington,  August  19, 1867. 

Hon.  Seobetaey  of  State  of  the  United  States^  Ac^  cfec,  &c. : 

The  undersigned,  envoy  extraordinary  and  minister  plenipotentiaiy  ^ 
Her  Catholic  Majesty,  communicates  to  the  honorable  Secretary  of 
State  that,  having  submitted  to  the  Government  of  Her  Majesty  the  ad- 
vantage of  establishing  a  mutual  interchange  of  offtcial  publications  be- 
tween Spain  and  the  United  States,  with  reference  to  the  bases  set  cot 
in  the  printed  memorandum  of  Prof.  Joseph  Henry,  Secretary  of  «&e 
Smithsonian  Institution,  has  now  received  an  answer  on  that  point 

The  Oovemment  of  Her  Catholic  M^esty  accepts  with  much  pleasure 
the  proposal  for  an  exchange  of  documents,  and  is  ready  to  deliver  to 
the  legation  of  the  TJmt/eA.  %VdX)^  ^Xi^^j^jrv^^  ^^  \j^  IIlq  agency  that  may 
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be  designated,  all  the  official  publications  of  importance  that  may  be 
brought  out  in  Spain. 

The  undersigned  avails  of  this  opportunity  to  renew  to  the  honorable 
Mr.  Seward  the  assurance  of  his  most  distinguished  consideration. 

Facundo  GoSfi. 


[The  U.  S.  Legation  at  Switzerland  to  the  Smithsonian  Institution.] 

Berne,  September  21, 1867. 
Pro£  Joseph  Henbt, 

Secretary  of  the  Smithsonian  Institutiony  Washington: 

Sib  :  Under  instructions  from  Mr.  Seward,  transmitting  to  me  your 
circular  relative  to  an  international  exchange  of  national  publications, 
I  have  communicated  with  ^Hhe  proper  authority'' — ^that  is,  the  chief  of 
the  department  of  the  interior — designated  by  the  high  federal  council 
as  its  agent"  to  arrange  the  mode  of  proceeding  in  the  execution  of  the 
plan." 

As  the  result  of  our  conferences  I  am  authorized  to  say  to  you  that 
the  high  federal  council  accepts  with  great  pleasure  the  proposition 
for  the  exchange  of  national  publications. 

It  is  desired  to  know  whether  you  prefer  to  receive  these  publications 
as  made  and  at  the  time  of  issue,  or  whether,  at  the  end  of  each  year, 
all  the  publications  made  during  the  year  shall  be  delivered  together  in 
One  or  more  packages. 

It  is  preferred  by  the  federal  council  that  the  publications  shall  be 
received  and  delivered  at  Berne  by  an  agent  of  the  Smithsonian  Institu- 
tion. I  suggest  that  this  legation  be  designated  as  such  agent  to  re- 
ceive and  deliver  such  exchanges,  which  arrangement  would  be  more 
acceptable  to  the  Swiss  Government  than  the  agency  of  any  private 
party. 

The  number  and  bulk  of  the  federal  publications  will  be  small  in  oom- 
parison  with  ours,  and  the  question  was  propounded  whether  the  prop- 
ositions also  embraced  necessarily  the  publications  of  each  cantoi^  as 
that  would  be  somewhat  difficult  I  presume  that,  while  such  publi- 
cations would  be  acceptable  to  you,  it  was  not  contemplated  to  itiAiy^de 
those  of  the  cantonal  governments. 

For  every  reason  I  advise  you  to  receive  the  publications  of  each  year 
m  masscj  in  lieu  of  receiving  them  in  detachments. 

The  Swiss  publications  will  be  delivered  packed  ready  for  transpor- 
tation. 

I  can  only  add  that  I  stand  ready  to  act  in  the  premises  as  you  may 
desire. 

Very  respectftilly,  your  obedient  servant, 

Geo.  HABBiNaTON. 
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[The  l^ate  Department  to  the  Smithsonian  Institntion.  J 

Department  of  State,  Washington,  October  2, 1867. 
Joseph  Henby,  Esq., 

Secretary  of  the  Smithsonian  Institution : 

Snt :  With  reference  to  a  memorandum  &om  yon  which  was  com- 
mnnicated  to  Mr.  A.  Marzel  on  the  14th  of  June  last,  proposing  an  ex- 
change of  official  publications  of  the  United  States  for  those  of  the 
Netherlands,  I  have  now  the  honor  to  inclose  a  translation  of  a  note  of 
the  30th  ultimo  from  Mr.  A.  Marzel,  signifying  a  disposition  on  the  part 
of  the  Netherlands  Oovernment  to  adopt  the  reciprocal  arrangemeat 
proposed  by  you. 

I  am,  sir,  your  very  obedient  servant, 
William  H.  Sswasd. 

i  Jiic<09iir»— TianBlation.  ] 

Legation  of  the  Netherlands,  September  30, 1867. 
Hon.  William  H.  Seward,  £c.j  i&c.y  &o. : 

Sib  :  Beferring  to  my  dispatch  of  the  15th  of  June  last,  in  relation 
to  an  exchange  of  official  documents  between  the  United  States  and 
other  countries,  I  now  have  the  honor  to  inform  you  that  the  CKivem- 
ment  of  the  Netherlands  is  disposed  to  accede  to  the  wish  of  the  Sec- 
retary of  the  Smithsonian  Institution  in  reference  to  the  said  exchange. 

The  different  departments  of  the  public  administration  having  been 
consulted  on  the  subject,  they  have  unanimously  applauded  the  idea 
suggested  by  Prof.  Joseph  Henry.  ' 

All  that  is  needed  now  is  an  agent  of  the  United  States,  appointed 
for  the  purpose,  to  be  put  in  communication  with  the  competent  Neth- 
erlands authorities  to  carry  out  the  proposed  exchange  in  a  regular 
manner. 

I  take  the  occasion  to  offer  the  assurance^of  my  distinguished  con- 
sideration. 

A.'Mabzel. 


[The  State  Department  to  the  Smithsonian  Institution.] 

Department  of  State,  Washington,  October  24, 1867. 
Prof.  Joseph  Henby, 

Secretary  of  the  Smithsonian  Institution^  Washington: 

SiB:  With  reference  to  the  correspondence  which  has  taken  place 
between  us  heretofore  on  the  subject,  I  have  the  honor  to  inclose  a 
copy  of  a  communication  of  the  22  instant  from  Francis  Glare  Ford,  esq., 
the  charg6  d'affaires  ad  interim  of  Great  Britain,  in  relation  to  the  pro- 
posed exchange  of  the  official  publications  of  the  two  countries. 

I  have  the  honor  to  be  your  obedient  servant, 

WiLLUM  H.  Sewabd. 
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llnoloBure,'] 

Washington,  October  22, 1867. 

Sib  :  With  reference  to  your  note  of  the  13th  of  June,  addressed  to 
the  late  Sir  Frederick  Bruce,  inclosing  a  memorandum  of  Prof. 
Joseph  Henry,  Secretary  of  the  Smithsonian  Institution,  relative  to 
an  exchange  of  United  States  official  documents  for  those  of  other 
countries,  I  have  the  honor  to  inform  you  that,  the  subject  having 
been  duly  brought  to  the  notice  of  my  government,  I  have  been  in- 
structed by  Lord  Stanley,  Her  Majesty's  principal  secretary  of  state 
for  foreign  afifairs,  to  communicate  to  you  the  suggestions  which  have 
been  made  by  the  lords  commissioners  of  Her  Majesty's  treasury  in 
regard  to  the  manner  in  which  the  proposed  exchange  should  be  car- 
ried out. 

The  lords  commissioner  of  Her  Majesty's  treasury  readily  acknowledge 
the  advantages  of  an  exchange  of  copies  of  official  documents  between 
Her  Majesty's  Government  and  that  of  the  United  States,  and  are  quite 
ready  to  give  effect  to  the  act  of  Congress  referred  to  in  the  memoran- 
dum of  Professor  Henry,  which  was  inclosed  in  your  note  of  June  13. 
They  suggest  that  the  list  of  official  documents  prepared  by  the  comp- 
troller of  the  stationery  office  (a  copy  of  which  is  herein  inclosed) 
should  be  transmitted  to  you  for  the  information  of  the  Government  of 
the  United  States,  with  an  intimation  that  they  wiU  be  prepared  to 
give  directions  that  a  copy  of  the  books  therein  enumerated,  or  any 
other  official  documents  which  may  be  named,  shall  be  delivered  to  the 
agent  of  the  United  States,  and  that  Her  Msgesty's  minister  at  Wash- 
ington be  requested  to  obtain  from  the  Government  of  the  United  States 
a  list  of  corresponding  official  publications. 

The  lords  commissioners  of  Her  Ms^esty's  treasury  have,  however, 
ascertained  from  the  British  admiralty  that  copies  of  the  charts  and 
publications  of  that  department  are  already  sent,  annually,  to  the  sec- 
retary of  the  United  States  Coast  Survey  and  the  Bureau  of  Navigation, 
and  selections  to  the  Secretary  of  the  Smithsonian  Institution. 

I  have  the  honor  to  be,  with  the  highest  consideration, 

sir,  your  most  obedient,  humble  servant, 

Fbancis  Claee  Fobd. 


[The  Government  of  Colombia  to  the  U.  S.  Legation.] 

[Translation.] 

Department  of  the  Interior  and  Foreign  Relations, 

Bogota,  November  7, 1867. 
To  Hon.  General  Peteb  J.  Sullivan, 

Minister  Resident  of  the  United  States  of  America^  die. : 

Sib  :  In  due  time  I  had  the  honor  of  receiving  your  excellency's  very 
attentive  communication  inclosing  a  letter  from  Mr.  Joseph  Henry,  of 
8.  Mis.  109 48 


754  HISTORY   OP  THE   SMITHSONIAN  EXCHANGES. 

the  Smithsonian  Institution,  dated  the  16th  of  May  last,  in  which  he 
solicits,  on  the  most  liberal  conditions,  the  exchange  of  the  official  (his- 
tory) productions  of  this  country  for  those  of  the  United  States  of 
America. 

The  Government  of  Colombia,  which  sincerely  desires  to  promote  the 
interests  of  its  countrymen,  heartily  adopts  the  plan  of  exchange  which 
Mr.  Henry  of  the  Smithsonian  Institution  proposes  through  his  excel- 
lency, and  accepts  it  with  greater  satisfaction  inasmuch  as  the  official 
productions  of  the  American  Government,  as  Republican  and  enlight- 
ened, will  be  a  worthy  example  for  the  citizens  of  Colombia,  a  country 
that  is  making  every  effort  in  its  power  to  establish  a  free  and  just  gov- 
emmnt. 

The  national  librarian  has  been  ordered  by  this  department  to  make 
a  detailed  report  as  to  the  best  manner  of  carrying  into  effect  this  ex- 
change. As  soon  as  it  is  received  in  this  office,  I  will  forward  it  to  his 
excellency  that  he  may  transmit  it  to  Mr.  Henry  as  he  requests. 

And  thus  have  the  honor  to  offer  to  his  excellency  the  assurance  of 
my  high  and  distinguished  consideration. 

Cablos  Mabtin. 


pTho  Boyal  Lihrary  of  Wfirtemberg  to  the  Smithsonian  Institation.] 

Stuttigart,  November  11, 1867. 
Mr.  Joseph  Henby, 

Secretary  Smithsonian  Institution : 

Deab  Sib  :  In  regard  to  the  proposed  exchange  of  government  pub- 
lications, we  have  the  honor  to  submit  the  following  answer  to  your 
communication. 

Having  inquired  of  all  the  bureaus  issuing  official  publications,  we  are 
enabled  to  say  that  our  government  will  readily  enter  into  the  proposed 
arrangement. 

The  Royal  Public  Library  will  undertake  the  collection  and  transmis- 
sion of  all  the  publications  of  our  national  institutions,  thinking  that 

arrangement  would  be  more  agreeable  to  both  parties. 

•  •••••  • 

We  are  well  aware  that  the  publications  of  our  government,  ordinary 
and  extraordinary,  will  not  bear  comparison  either  in  size  or  value  with 
those  of  the  Government  of  the  United  States  5  but  since  the  offer  of  ex- 
change proceeds  from  them  we  are  glad  to  show  our  estimation  of  it  hy 
accepting  it  readily. 

With  regard  to  transmission,  we  think  thai  a  mutual  delivery  at 
Leipzig  free  of  charge  would  be  consistent  with  the  ordinary  terms  of 

intercourse  between  the  public  libraries  of  Europe  and  America. 

•  •••••• 

Very  respectfully,  your  obedient  servwitj 

Staelin, 
Hecid  Librarian  0/  the  Boyal  Public  Hibrarg. 
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[The  State  Department  to  the  SmithsoDian  Institution.] 

Department  of  State,  Washington,  November  14, 1867. 

Prof.  Joseph  Henet, 

Secretary  of  the  Smithsonian  Institution : 

Sib  :  Herewith  I  inclose  for  yoar  information  a  transcript  of  a  com- 
munication of  the  21st  ultimo,  from  the  United  States  minister  at  Brus- 
sels, relative  to  an  exchange  of  public  documents  with  the  Government  of 
Belgium. 

I  am,  sir,  your  obedient  servant, 
William  H.  Sewabd. 

[Jnotoaurtf  No.  1.] 

No.  464.]  Legation  of  the  United  States, 

Brussels,  October  21, 1867. 
Hon.  William  H.  Sewabd, 

Secretary  of  State^  dkCj  &c.^  &c. : 

Snt :  With  reference  to  your  circular  dispatch  of  13th  June  relative  to 
an  exchange  of  public  documents  with  this  government,  I  have  the 
honor  herewith  to  inclose  in  translation  copy  of  a  communication  troja 
Mr.  Rogier  expressing  the  concurrence  of  the  government  in  the  prop- 
osition, and  inclosing  a  first  list  of  documents  which  it  is  proposed  to 
forward  by  the  end  of  the  year,  to  be  followed  by  others  semi-annually. 
I  also  inclose  copy  of  my  reply  accepting  the  arrangement  proposed. 
The  documents  to  be  sent  in  exchange  on  our  side  can  be  forwarded, 
I  presume,  through  the  Belgian  legation  at  Washington. 

I  have  the  honor  to  be,  with  great  respect^ 
Your  most  obedient  servant, 

H.  S.  Sanfobd. 

[ Jiio2o«ttr«  No.  2. — ^Translation.] 

Brussels,  October  17, 1867. 
Mr.  Sanfobd, 

Minister y  &c.j  dkc.j  dkCj  Brussels: 

Mb.  Ministeb:  I  have  communicated  to  the  minister  of  the  interior 
the  contents  of  the  letter  you  were  pleased  to  address  me  on  the  5th  of 
July  last,  respecting  the  proposal  of  an  exchange  of  documents  between 
our  two  governments. 

My  colleague  is  quite  ready,  Mr.  Minister,  to  offer  the  Government  of 
the  United  States  of  America  a  copy  of  the  various  ofiftcial  publications 
brought  to  light  by  the  cares  of  his  department.  He  has  moreover,  in 
accordance  with  the  desire  I  had  expressed  to  him,  communicated  the 
proposal  in  question  to  the  other  ministerial  departments.  The  minister 
of  finance  has  already  declared  that  he  is  quite  willing  to  give  his  adhe- 
sion thereto.  I  am  persuaded  that  a  similar  statement  will  be  made  by 
my  colleagues  of  the  war,  justice,  and  public  works  departments. 
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The  best  method  to  adopt  with  the  view  to  secure  the  regular  and 
collective  dispatching  of  Belgian  publications  would  be,  seemingly,  to 
collect  them  at  the  "science  and  letters  division"  of  the  ministry  of  the 
interior,  so  as  to  form  the  object  of  yearly  or  half  yearly  communication 
to  the  legation  of  the  United  States  at  Brussels,  through  the  mediom 
of  my  department. 

I  join  to  my  letter,  Mr.  Minister,  a  provisional  list  of  documents  that 
could  be  placed  at  the  disposal  of  the  Government  of  the  United  States. 
The  departments  of  foreign  afifairs  will  add  a  few  publications  enumer- 
ated at  the  end  of  this  list.  Should  yon  have  no  objection,  Mr.  Minister, 
to  make  to  the  disposition  intended  to  be  taken,  a  first  supply  of  workB 
might  be  prepared  before  the  end  of  the  year. 

The  letter  of  the  Minister  of  the  Interior  concludes  as  follows: 

"As  far  as  public  instruction  is  concerned  the  exchange  proposed  has 
already  been  made  the  object  of  a  direct  communication  fromMr.  Ssmford, 
dated  May  27  last.  Mr.  Sanford  was  informed,  in  reply,  that  the  United 
States  must  be  in  possession  of  the  laws,  decrees,  and  other  documentB 
relating  to  that  service;  that,  in  fact,  the  department  of  the  interior  has 
transmitted  two  copies  of  them  to  the  legation  at  the  time  of  their 
publication  with  reque^st  to  be  so  kind  as  to  forward  one  to  the  United 
States  (jovernment.  The  documents  alluded  to  are  the  triennial  reports 
in  the  three  degrees  of  instruction.  They  contain  everything  connected 
with  public  teaching  in  our  country.  Mr.  Sanford  has  been  informed, 
besides,  that,  if  he  wished  for  it,  another  collection  of  these  documents, 
as  complete  as  possible,  would  be  forwarded  to  him.^ 

The  only  thing  requisite  in  this  respect  would  therefore  be  to  act  in 
conformity  with  precedents. 

Please  to  receive,  Mr.  Minister,  the  assurance  of  my  most  distin- 
guished consideration. 

For  the  minister — Mr.  RoaiEB, 

The  Secretary-Oeneral,  Baron  Lambebmont. 

llnolosure  No.  3.] 

Legation  of  the  United  States,  Brussels,  October  19, 1867. 

His  Excellency  Monsieur  Bogieb, 

Minister  of  Foreign  Affairs j  cfec,  ifeo.,  cfeo.  ; 

Mb.  MmiSTEB :  I  have  the  honor  to  acknowledge  the  receipt  of  your 
excellency's  letter,  under  date  of  17th  instant,  relative  to  the  proposition 
made  in  my  communication  of  the  5th  of  July  last,  for  an  exchange  of 
public  documents. 

I  thank  you,  Mr.  Minister,  for  the  interest  you  have  been  pleased  to 
manifest  on  this  subject,  and  I  shall  have  great  satisfaction  in  receiving 
and  transmitting  to  my  government  the  documents  as  proposed  in  yonr 
letter,  and  at  such  times  as  will  be  most  convenient  to  your  exceUency's 
department. 

The  documents  referred  to  in  the  letter  of  his  excellency  the  min- 
ister of  the  inteiior  were  specially  designed  for  the  Bureau  of  Bduca- 
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tion  at  Washington.  The  triennial  reports  on  public  instmction  period- 
ically sent  to  this  legation  by  your  colleague  of  the  department  of  the 
interior  have  been  duly  transmitted  to  my  government,  and  duplicates 
of  these  copies  will  not,  therefore,  be  needed. 

Thanking  you  again,  Mr.  Minister,  for  your  courteous  and  liberal  re- 
sponse to  the  suggestion  of  exchange  of  public  documents, 

I  pray  your  excellency  to  receive  the  renewed  assurance  of  my  high- 
est consideration. 

'  H.  a.  Sanfobd. 


Department  of  State,  Washington,  December  11, 1867. 
Prof.  Joseph  Henby, 

Secretary  of  the  Smithsonian  Institution : 

Sib  :  Beferring  to  your  circular  of  the  16th  of  May  last,  in  regard  to 
the  proposed  exchange  of  a  certain  number  of  all  ofiftcial  documents  of 
the  United  States  for  the  corresponding  publications  of  foreign  govern- 
ments, I  inclose  for  your  information  the  translation  of  a  note  upon  the 
subject  which  Mr.  Berthemy,  the  French  minister  here,  has  addressed 

to  the  Department. 

I  am,  sir,  your  obedient  servant, 

William  H.  Sbwabd. 

llnoloeure, — Translation.  ] 

Legation  of  France  to  the  United  States, 

Washington,  November  15, 1867. 
Hon.  William  H.  Sewabd  : 

Mr.  Secbetaby  of  State  :  In  conformity  with  the  wish  you  did  me 
the  honor  to  express  to  me  in  your  letter  of  13th  of  June  last,  I  hastened 
to  transmit  to  the  imperial  government,  in  commending  it  to  attention, 
a  circular  from  Prof.  J.  Henry  of  the  Smithsonian  Institution  concerning 
an  exchange  of  documents  of  official  character,  edited  in  the  United 
States, — ^ibr  publications  of  a  similar  kind  printed  by  order,  and  with  the 
concurrence  of  foreign  governments. 

In  reply  to  the  communication  which  was  addressed  to  him  on  this 
subject  by  the  minister  for  foreign  affairs,  the  minister  of  agriculture, 
commerce,  and  public  works  has  made  known  to  the  Marquis  de  Mon- 
stier  that  he  could  give  of  what  pertains  to  his  department  his  assent 
to  the  project  for  exchange,  and  could  dispose  of  publications  relating 
to  general  statistics  of  France,  and  to  special  statistics  of  railroads,  as 
well  as  of  reports  made  on  the  labors  of  engineers  of  mines,  of  annals  of 
commerce  with  foreign  countries  and  some  analogous  documents. 

The  minister  for  foreign  affairs  has  charged  me  to  bring  this  com- 
munication to  your  knowledge,  and  to  add  that  the  French  administra- 
tion would  take  the  measures  necessary  to  effect  the  exchange  in  ques- 
tion, either  through  the  medium  of  the  legation  of  the  United  States  at 
Paris  or  through  my  intervention,  as  soon  as  it  be  known  what  are  the 
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documents  which  the  Secretary  of  the  Smithsonian  Institation  is  aathor- 
ized  to  send  to  France. 
Accept^  Mr.  Secretary  of  State^  the  assurance,  of  my  high  consideration. 

Bebthemt. 


[The  State  Department  to  the  Smithsonian  Institution.] 

Department  of  State,  Wahington,  January  21, 1868. 
Prof.  Joseph  Henry, 

Secretary  of  the  Smithsonian  Institution: 

Sib  :  For  your  information,  I  inclose  herewith  a  transcript  of  a  dis- 
patch of  the  19th  ultimo,  from  the  United  States  minister  at  Copenha- 
gen, relative  to  the  proposed  exchange  of  public  documents  between  the 
United  States  and  European  governments. 

I  am,  sir,  your  obedient  servant, 
William  H.  Sewabd. 

llncloaure.'] 

'So.  122.]  Legation  of  the  United  States, 

Copenhagen,  December  19,  1867. 
Hon.  William  H.  Sewabd, 

Secretary  of  State : 

Sib  :  Recurring  to  the  circular  of  the  Department  and  to  that  of  Pro- 
fessor Henry,  of  the  Smithsonian  Institution,  touching  an  exchange  of 
documents,  books,  and  publications  with  European  governments,  I  hare 
now  to  add  that  Count  Friss,  in  a  note  to  me  of  the  17th  of  this  month, 
informs  me  that  the  Danish  Government  has  charged  the  ^^  Royal  Library 
of  Copenhagen"  with  the  execution  of  the  arrangement  on  the  part  of 
ibia  government,  and  he  suggests  that  the  Smithsonian  Institution  select 
an  agent  in  this  city  to  carry  the  interchange  into  effect  by  receiving 
and  forwarding  the  books,  &c.  For  the  Department  and  the  Smithso- 
nian Institution  I  have  expressed  satisfaction  with  this  arrangement, 
and  I  cannot  now  tliink  of  a  better  local  agent  here  than  Mr.  L.  A. 
Heckoher,  the  United  States  vice-consul,  who,  I  have  no  doubt,  would 
act,  and  who  is  an  intelligent,  prompt,  and  careful  business  man.  I 
have  already  forwarded  one  valuable  scientific  work  to  Professor  Henry, 
in  the  care  of  Mr.  Bille,  charg6  d'affaires. 

I  am,  sir,  very  respectfully,  your  obedient  servant^ 

Geobge  H.  Yeahan. 


[The  State  Department  to  the  Smithaonian  InBtitntion.] 

Department  of  State,  Washington,  February  7,  1868. 
Prof.  Joseph  Henby, 

Secretary  of  the  Smithsonian  Institutiony  Washington : 

Sib  :  I  have  the  honor  to  inclose,  for  your  information,  a  copy  in  trans- 
lation of  a  note  of  the  23d  ultimo  addressed  to  this  Department  by  Hr. 


HISTORY   OP   THE   SMITHSONIAN   EXCHANGES.  759 

Bille,  charge  d'affaires  of  Denmark,  and  a  copy  of  a  note  of  the  25tli  ul- 
timo from  Baron  de  Wettei*stedt,  the  Swedish  and  Norwegian  minister, 
both  referring  to  yoar  proposed  exchange  of  of&cial  documents  between 
the  Governments  of  Denmark  and  Sweden  and  I^orway  and  the  Govern- 
ment of  the  United  States. 

I  am,  sir,  your  obedient  servant, 

William  H.  Sewabd. 

llnclosure  No  1. — Translation.  ] 

Legation  of  Denmark,  Washington,  January  23, 1868. 
Hon.  William  H.  Sewabd, 
Secretary  of  State : 

Sm:  The  Eoyal  Government  has  charged  me  to  communicate  to  you 
that  it  is  happy  to  give  its  adhesion  to  the  exchange  of  official  documents 
which  during  last  year  was  proposed  to  it  by  the  Government  of  the 
United  States,  and  of  which  the  Smithsonian  Institution  at  Washington 
would  serve  as  intermediary  according  to  the  organization  planned  in 
the  letter  of  Mr.  Henry,  Secretary  of  the  Smithsonian  Institution,  dated 
May  16, 1867. 

I  have  the  honor  to  add  that  the  Grand  Eoyal  Library  of  Copenhagen 
is  in  charge,  from  this  time,  of  all  matters  connected  With  such  inter- 
change, and  that  the  different  branches  of  the  Danish  administration 
will  place  subject  to  the  direction  of  the  library  the  publications  they 
may  wish  to  offer  to  the  Government  of  the  United  States. 

Li  consequence,  and  referring  to  the  letter  above  mentioned  from  Mr. 
Henry,  I  venture  to  ask  you,  Mr.  Secretary  of  State,  to  please  inform 
me  who  is  the  agent  of  the  Smithsonian  Institution  who  will,  at  Copen- 
hagen, be  in  charge  of  the  packages  intended  for  exchange  with  Den- 
mark. 

Please  accept,  Mr.  Secretary  of  State,  the  assurances  of  my  highest 

consideration. 

F.  Bille. 

llnolosure  "So,  2. — ^Translation.] 

Legation  of  Sweden  and  ISTorway, 

Washington,  January  25, 1868. 
Hon.  William  H.  Sewabd, 

Secretary  of  State : 

Sir:  Eeferring  to  my  note  of  19th  June  last  year,  in  reply  to  yours 
of  13th  same  month,  concerning  a  proposed  exchange  of  official  docu- 
ments, I  have  the  honor  to  inclose  copy  of  an  official  letter,  received 
from  the  ISTorwegian  department  of  the  interior,  under  date  19th  ultimo, 
in  which  the  acceptation  by  I^orway  of  the  offer  of  exchange  is  made 
known,  and  to  request  you  kindly  to  bring  the  contents  of  the  letter  to 
the  notice  of  the  Secretary  of  the  Smithsonian  Institution. 

I  have  the  honor  to  be,  with  high  consideration, 

Sir,  your  obedient  servant, 

N.  W.  DE  Wetteestedt. 
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[Tranalation  of  an  official  letter  from  the  Royal  Norwegian  Department  of  the  Inte- 
rior to  His  Swedish  and  Norwegian  Majesty's  minister  at  Washington,  dated  Chris- 
tiana, December  19,  1867.] 

Under  date  June  18,  last  year,  you  forwarded  to  this  department 
transcript  of  a  note  from  the  State  Department  at  Washington,  and  a 
printed  copy  of  a  memorandum  containing  a  proposition  to  establish  a 
system  of  exchange  of  printed  oflBcial  documents,  &c.,  between  the 
United  States  of  America  and  other  countries,  under  the  direction,  on 
the  American  side,  of  the  Smithsonian  Institution  at  Washington. 

In  reply,  the  department  will  not  fail  to  notify  you,  that  the  propo- 
Bition  is  readily  accepted  from  the  Norwegian  side,  and  that  proper 
measures  have  been  taken  to  the  end  that  the  exchange  may  take  place 
^firom  here  in  connection  with  the  literary  transmissions  firom  the  Univer- 
;Sit7  of  Ohristiana  under  the  direction  of  the  secretary  of  the  univeisity. 

You  are  requested  to  bring  the  above  to  the  knowledge  of  the  proper 
authority  at  Washington,  and  also  to  co-operate  to  the  end  that  the 
Smithsonian  Institution  may,  in  conformity  with  the  offer  made  in  Hie 
memorandum,  appoint  an  agent  here  in  Christiana,  by  whom  the  Nor- 
wegian documents  may  be  received  for  further  transmission  to  Wash- 
ington. 

<  '  *--  Bbettevills. 

t  '  "'^'  K  BONNEVIB. 

[The  State  Department  to  the  Smithsonian  Institution.] 

Department  of  State,  Washington,  February  8, 1868. 
Prof.  Joseph  Henby, 

Smithsonian  Institution: 

Sm :  I  have  the  honor  to  inclose  to  you  a  copy  of  a  communication 
received  by  Alvin  P.  Hovey,  esq.,  minister  resident  at  Lima,  Pern,  from 
the  minister  for  foreign  affairs  of  that  Bepublic  in  reply  to  Mr.  Hovey'8 
note  informing  him  of  your  proposition  for  an  exchange  of  public  doca- 
ments. 

I  shall  be  pleased  to  receive  such  suggestions  as  you  may  deem  it 
proper  to  make,  so  as  to  enable  me  to  reply  to  Mr.  Hovey  on  the  subject 

I  am,  sir,  your  obedient  servant, 
William  H.  Sewabd. 

llncHosure  No.  1. — ^Translation.] 

^0.  58.]  Foreign  Office,  Lima,  December  30, 1867. 

His  Excellency  the  MmiSTEB  of  the  United  States: 

The  esteemed  note  of  your  excellency,  "So.  54,  was  received  at  this 
office,  inclosing  a  proposition  from  the  Smithsonian  Institution  of  Wash- 
ington, sent  to  your  excellency  by  the  Department  of  State  proposing 
an  exchange  of  the  official  documents  of  that  Bepublic  for  those  of  this. 

I  must  mention  to  your  excellency  that  the  note  referred  to  wonld 
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have  been  long  ago  answei-ed,  but  it  was  received  just  previous  to  your 
•excellency's  departure  for  Chili. 

I  also  desii*e  to  thank  the  Government  of  the  United  States  through 
your  excellency  for  the  kind  offer  made  to  the  Government  of  Peru. 

The  Government  of  Peru  accepts  with  pleasure  the  proposition  of 
your  excellency's  government,  and  I  have  the  honor  to  inclose  a  copy 
of  the  decree  issued  by  the  President  of  Peru  in  relation  to  the  matter. 

The  government  proposes  to  organize  the  exchange  in  the  following 
manner : 

1.  In  the  foreign  office  of  Peru  will  be  collected  the  different  publi- 
cations and  documents  requisite  for  the  exchange. 

2.  To  insure  regularity  in  the  exchange,  the  Government  of  Peru 
^ill  send  its  publications  to  its  consul  in  New  York;  and  the  Institution 
will  send  those  it  may  desire  to  remit  to  the  consul  of  the  United  States 
at  Callao  By  these  two  officers  the  documents  will  be  forwarded  to 
their  destination. 

3.  It  is  deemed  convenient  that  the  exchange  should  commence  from 
the  beginning  of  the  present  year,  1868;  but  if  the  Institution  thinks 
proper,  any  publications  issued 'before  that  date  will  readily  be  ex- 
changed. 

4.  With  respect  to  the  nature  of  the  publications  to  be  exchanged^ 
X  beg  to  call  your  excellency's  attention  to  the  inclosed  list.  If  the 
Institution  approves,  the  Peruvian  Government  will  send  the  works 
contained  in  the  first  series,  and  afterward  will  continue  sending  each 
year,  a  copy  of  the  works  contained  in  the  second  series,  receiving  in 
exchange  the  corresponding  publications  issued  in  the  United  States. 

I  beg  that  your  excellency  will  transmit  to  the  Institution  these  bases, 
and  communicate  the  reply  to  this  department,  so  that  if  the  reply  be 
favorable,  the  Peruvian  Government  may  immediately  commence  its 
part  in  this  arrangement. 

I  beg  to  assure  your  excellency  of  my  most  distinguished  consideration. 

I.  A.  Babbeneohba. 

llnclosure  No.  2.— Translation.] 

Lima,  December  27, 1867. 
Having  seen  the  note  of  his  excellency  the  minister  of  the  United 
States  of  America,  and  the  adjoined  circular  of  the  Smithsonian  Insti- 
tution of  Washington,  proposing  an  exchange  of  the  official  documents 
of  Peru  for  those  of  the  United  States,  the  proposal  is  accepted  in  all  of 
its  terms. 
Let  the  corresponding  orders  be  given. 
To  be  registered,  communicated,  and  published. 

Bubric  of  His  Excellency  the  President. 

I.  A.  Babbbneohba. 
Copy. 

I.  Fedebico  Elmobb, 

Chief  Clerk. 
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[The  U.  8.  Legation  at  China  to  the  Smithsonian  Institution.] 

Legation  of  the  United  States,  Peking,  April  17, 1868. 

Prof.  Joseph  Henry, 

Secretary  of  Smithsonian  Institution : 

Sir  :  A  circular  from  you,  dated  May  16, 1867,  respecting  the  best 
method  of  carrying  out  the  provisions  of  the  law  of  Congress  authoriz- 
ing the  exchange  of  United  States  official  documents  for  those  of  other 
countries,  was  received  through  the  Department  of  State  last  year.  It 
was  only  recently,  however,  that  I  found  a  convenient  opportunity  of 
ascertaining  the  views  of  the  Chinese  officials  upon  the  proposal.  The 
inclosed  correspondence  exhibits  their  views,  but  in  addition  to  the 
statements  made  in  my  letter,  the  purposes,  advantages,  and  results  of 
the  exchange  were  personally  explained  to  Tung  Siun,  the  most  learned 
and  literary  member  of  the  foreign  office,  whose  name  is  perhaps 
already  known  to  you  for  his  version  into  Chinese  of  Longfellow's  Psalm 
of  Life.  He  entered  into  the  plan  with  entire  readiness,  but  stated  tiliat 
its  adoption  rested  with  another  department  of  government  from  the 
one  he  belonged  to,  and  might  not  therefore  immediately  be  accepted. 

The  Chinese  Government  has  from  time  to  time  published  or  aided 
works  of  value,  but  it  issues  nothing  like  our  reportjs  of  departments, 
nor  has  it  any  official  organ  for  making  known  its  operations,  decrees, 
or  appointments.  The  Bed  Book,  or  quarterly  official  list  of  incumbents 
in  the  civil  and  military  service,  and  the  Peking  Gazette,  are  both  al- 
lowed to  be  published  under  its  sanction  by  private  persons,  who  never 
add  anything  to  the  papers  furnished  them,  but  the  Calendar  is,  so  fisyr 
as  I  know,  the  only  authorized  publication  issued  by  any  branch  of  the 
government.  The  three  last  Emperors  have  not  equaled  their  prede- 
cessors in  their  patronage  of  letters,  and  if  an  exchange  of  a  suitable  se- 
lection of  the  books  printed  by  order  of  Congress  can,  by  and  by,  be  made 
for  some  of  the  statistical  and  political  works  of  fbrmer  monarchs,  the 
result  would  no  doubt  be  mutually  advantageous. 

The  United  Learning  College,  of  which  mention  is  made  in  the  cor- 
respondence, if  it  succeeds  in  carrying  out  the  designs  of  its  founders, 
will,  in  a  few  years,  educate  natives  who  will  be  able  to  turn  the  infer, 
mation  given  in  our  books  to  good  account.  At  present,  I  do  not  think 
that  there  are  a  score  of  Chinese  in  the  whole  country  who  are  able  to 
fully  understand  them,  but  it  is  even  more  probable  that  there  is  not 
half  that  number  of  persons  in  the  United  States  (not  including  Chinese) 
who  could  intelligently  oonsult  the  works  which  this  government  might 
send  to  you  in  exchange.  It  is  perhaps  best  then  not  to  press  the  sub- 
ject at  present. 

I  am,  sir,  with  esteem, 

Very  respectfully  your  obedient  servant^ 

S.  Wells  Wiluams. 
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[The  Indian  Sorvey  Office  to  the  Smithsonian  Institution.] 

No.  131.]  Geological  Survey  Office, 

Calcutta,  October  26, 1868. 
Professor  Henry, 

Secretary  Smithsonian  Inatitutiony  Washington : 

Dear  Sir  :  In  the  last  packet  of  books  received  by  me  from  the  Smith- 
sonian Institution  I  found  a  printed  notice  proposing  to  establish,  through 
the  agency  of  the  Smithsonian  Institution,  a  system  of  exchange  of  the 
various  public  documents  printed  and  issued  under  the  sanction  of  the 
Government  of  the  United  States,  for  similar  documents  issued  by  other 
governments. 

I  at  once  submitted  this  proposal  to  the  secretary  to  the  Government 
of  India,  expressing  a  hope  that  the  proposition  might  be  favorably  re- 
ceived. And  I  am  now  instructed  to  inform  you  that  the  Government 
of  India  will  be  liappy  at  once  to  enter  upon  a  system  of  reciprocal  ex- 
change of  their  public  documents  with  the  Government  of  the  United 
States,  through  your  Institution. 

I  have  further  the  pleasure  to  inclose  to  you  a  list  of  such  reports  and 
other  documents  as  are  at  the  present  available.  It  is  possible  also  that 
some  of  the  former  numbers  of  those  which  have  appeared  in  series  can 
be  obtained. 

As  soon  as  I  shall  have  the  pleasure  of  hearing  from  you,  whether 
such  a  series  will  be  acceptable,  the  books  can  be  packed  and  forwarded 
•to  the  Smithsonian  Institution,  as  you  may  desire.  Books  for  Calcutta 
should  be  forwarded  direct  by  ship  (the  quickest  way),  or  sent  to  London, 
to  the  care  of  the  Secretary  of  State  for  India,  India  Office. 

All  parcels  should  be  addressed  to  the  Secretary  to  Government  of 
India,  Home  Department,  Calcutta. 

I  trust  that  both  this  country  and  the  United  States  may  long  con- 
tinue to  reap  the  important  advantages  which  must  result  from  a  free 
interchange  of  such  documents  relating  to  either  country. 

I  have  the  honor  to  be,  sir,  your  most  obedient  servant. 

Thomas  Olbham, 
Superintendent  of  the  Geological  Survey  of  India. 


[The  Government  of  Colombia  to  the  State  Department.] 

Bogota,  November  — ,  1869. 
His  Excellency  the  Secretary  of  State 

of  the  United  States  of  America: 

The  Colombian  Government  considers  the  exchange  of  their  respect- 
ive literary  and  scientific  productions  as  an  effective  means  of  develop- 
ing the  civilization  and  wealth  of  nations,  of  drawing  their  mutual  re- 
lations closer,  and  of  rendering  the  same  more  fraternal. 
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Desiring  to  contribute  to  the  attainment  of  an  object  which,  for  this 
•country,  is  so  important,  the  Government  of  the  Union  issued  the  decree 
of  the  2M.  of  January,  1868,  ^'  which  establishes,  in  the  national  library, 
a  central  bureau  for  the  exchange  of  the  national  publications  for  thoee 
of  other  American  countries." 

That  your  government  may  become  acquainted  with  the  provisions 
of  said  decree,  the  undersigned  secretary  of  the  interior  and  of  foreign 
relations  has  the  honor  to  send  your  excellency  a  copy  of  the  same. 

And  as  the  executive  power  of  the  Union  does  not  doubt  that  the  pro- 
ject contained  in  this  decree  will  be  accepted  by  your  excellency's  gov*' 
emment,  it  has  ordered  the  box  containing  the  first  collection  of  Colom- 
bian publication^,  intended  for  your  country,  to  be  sent  to  the  national 
administrator  of  finance  at  Santa  Marta,  to  be  held  by  him  at  the  dispo-' 
sal  of  your  government,  or  of  its  librarian.  A  li^t  of  these  publications 
is  given  in  the  annexed  note,  addressed  by  the  national  librarian  to  tiie 
librarian  of  the  United  States  of  America. 

The  undersigned  begs  your  excellency  to  obtain  from  the  most  excel- 
lent President  of  your  Bepublic  the  adoption  of  this  project,  and  tiie 
making  of  the  necessary  arrangements,  that  it  may  be  carried  out;  ani 
is  happy  to  present  you  the  assurances  of  the  very  distinguished  coo- 
sideration  with  which  he  has  the  honor  to  be, 

Your  excellency's  obedient  servant, 
Anto.  M.  Pbadillo. 

llncJosure. — ^Translation. ) 

DECREE  ESTABUSUING,  IN  THE  NATIONAL  UBRARY,  A  CENTRAL  OFFICII  FOR  TBI 
EXCHANGE  OF  THE  NATIONAL  PUBUCATIONS  WITH  THOSE  OF  THE  OTHER  COUK- 
TRIE8  OF  AMERICA. 

The  President  of  the  United  States  of  Colombia,  considering— 

1st.  That  the  literary  and  scientific  works  of  the  nation  are  very  little 
known  and  circulated  outside  of  the  country,  on  account  of  the  lack  of 
relations  established  for  this  purpose; 

2d.  That  the  republics  of  the  United  States  of  America,  Bolivia,  and 
Ohili  have  already  initiated  the  establishment  of  such  relations  with 
the  Colombian  Union,  and  that  it  is  not  doubtful  that  the  other  Ameri- 
<can  nations  will  gladly  welcome  the  organization  of  exchanges  of  pub- 
lications which  may  make  us  better  known  to  each  other ;  and 

3d.  That  no  means  can  more  efScaciously  contribute  to  the  cause  of 
enlightenment,  and  towards  the  fraternity  of  the  nations  of  America, 
than  the  establishment  of  a  literary  and  scientific  correspondence  among 
the  different  peoples,  which  would  be  the  result  of  such  exchanges^ 

DEOBEE. 

Article  1.  There  is  established  in  the  national  library,  under  charge 
of  the  librarian,  a  central  office  for  the  exchange  of  official  publicationB 
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md  of  such  literary  and  scientific  works  as  the  national  government^ 
he  governments  of  the  states  of  the  Union,  and  private  individuals^ 
authors  or  publishers,  may  designate  to  be  sent  to  other  American  conn- 
Ties,  in  exchange  for  their  publications. 

Art.  2.  The  national  librarian  shall  enter,  directly,  into  such  nego- 
iations  or  correspondence  with  the  librarians  of  the  other  countries  of 
America  as  may  be  necessary  to  establish  the  regular  exchanges  and 
iterary  relations  which  are  the  object  of  the  present  decree. 

Art.  3.  The  national  administration  of  finance  in  the  state  of  Panama^ 
uid  the  Colombian  CoDSuls-generals  and  private  individuals  in  the  na- 
aons  of  America,  shall  assist  the  national  librarian  in  carrying  out  the 
)rojected  exchanges,  acting  as  intermediate  agents,  and  promoting  and 
'acilitating  said  exchanges  so  far  as  it  may  be  in  their  power  to  do  so. 
rhe  librarian  may  communicate  directly,  for  the  purposes  indicated, 
with  the  consuls  of  Colombia,  and  with  the  administrator  of  national 
Inance  in  Panama,  and  for  the  greater  security  of  his  letters  to  other 
»)untries,  he  may  sen&  them,  if  he  shall  think  proper,  through  the  depart- 
nent  of  the  interior  and  of  foreign  relations. 

Art.  4.  There  shall  be  placed  at  the  disposal  of  the  librarian  twenty- 
ive  copies  of  each  of  the  of&cial  publications  of  the  country  which  shall 
lereafter  appear,  for  the  objects  of  this  decree,  and  twenty-five  oopies 
)f  those  now  in  the  archives  or  in  the  national  library,  in  order  that 
le  may  remit  the  same,  together  with  the  invitation  which  he  shall  ad- 
Iress  to  each  one  of  the  libraries  of  America,  to  establish  exchanges. 

Art.  5.  The  librarian  shall  propose  to  the  executive  the  purchase 
)f  such  non-of9cial  publications  as  he  may  deem  suitable  to  be  sent  in 
exchange.  If  the  executive  shall  think  that  the  publications  proposed 
>ught  to  be  purchased  for  said  purpose,  he  shall  issue  an  order  to  that 
effect,  and  the  cost  of  the  same  shall  be  paid  from  the  national  contin- 
gent fund  for  <^ sundry  expenses"  of  the  department  of  the  interior. 

Art  6.  There  shall  be  addressed  by  the  department  of  the  interior 
iud  of  foreign  relations,  to  the  governments  of  America,  a  circular 
living  notice  of  the  provisions  of  this  decree,  and  calling  their  attention 
x>  the  importance  of  their  adopting  the  proper  means  to  carry  out  the 
>eneficent  plan  of  establishing  and  systematizing  our  literary  and 
M^ientific  relations. 

Art.  7..  There  shall  likewise  be  addressed,  by  the  same  department, 
k  circular  to  the  governments  of  the  Colombian  states,  urging  them  to 
ud  in  the  execution  of  the  provisions  of  this  decree  by  all  the  means  in 
lieir  power. 

Art.  8.  The  national  librarian  may  extend  the  provisions  of  this 
iecree  to  some  of  the  libraries  and  establishments  for  the  publication 
md  sale  of  books  in  Europe. 

Art.  9.  All  works  which  may  be  sent  to  this  office  in  exchange  for 
lational  publications  shall  be  preserved  in  their  respective  places  in 
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accordance  with  the  prescriptions  of  the  executive  decree  of  the  21st 
instant,  providing  for  the  proper  <^  arrangement  of  the  national  lihraiy.'' 

Given  at  Bogota,  January  23, 1868. 

Santos  Aoosta, 

Presidet^ 
OIblos  Martin, 

Secretary  of  the  Interior  and  of  Foreign  Relations. 


[The  National  Library  of  Colombia  to  the  Smithsonian  Institntion.] 

[Translation.] 

United  States  of  Colombia,  National  Library, 

Central  Office  of  Exchanges, 

Bogota,  November  17, 1869. 
Prof.  Joseph  Henby, 

Secretary  of  the  Smithsonian  Institution^  Washington : 

In  the  month  of  November,  1867,  the  Hon.  General  Sullivan,  who  was 
then  minister  resident  of  the  Union  near  our  government,  communicated 
to  the  latter  the  law  passed  by  Congress  authorizing  the  exchange  of 
official  publications  for  those  of  other  countries,  under  the  direction  of 
the  Smithsonian  Institution.  The  Government  of  Colombia  accepted, 
and  furnished  to  the  minister  all  the  data  which  he  had  thought  proper 
to  ask,  at  the  same  time  conferring  on  me  the  honor  of  designating  me  for 
the  management  of  everything  relating  to  the  subject. 

Subsequently,  the  national  executive  drew  up  the  decree  of  the  23d 
of  January,  1868,  <^  establishing  in  the  national  library  a  central  office 
of  exchanges  of  the  national  publications  for  those  of  the  other  countries 
of  America;"  an  authenticated  copy  of  which  decree  I  have  the  honor 
of  herewith  transmitting. 

Authorized,  therefore,  as  well  by  the  commission  received  from  the 
governmentontheoccasionnamed,asby  thedecree  which  I  inclose,Itake 
the  liberty  of  addressing  myself  to  you,  now  that  the  central  bureau  of 
exchanges  is  beginning  to  operate  with  all  desirable  regularity,  having 
overcome  the  embarrassments  and  impediments  incident  to  every  office 
recently  created,  and  which  have  hitherto  delayed  the  official  invitatioa 
which  I  have  now  the  honor  of  submitting  to  you. 

It  is  quite  time  that  populations  should  be  brought  into  contact,  and 
that,  for  their  mutual  advancement,  they  should  come  to  know  one 
another  by  the  initiation  of  literary  relations.  But,  that  this  end  might 
be  satisfied  and  not  remain  a  simple  project,  it  was  necessary  that  in- 
troductory measures  should  be  taken  by  the  government,  giving  at  the 
same  time  greater  security  to  the  exchanges  and  encouraging  private 
individuals  to  furnish  their  productions  under  the  guarantee  thus  pro- 
vided that  they  will  be  duly  forwarded. 

The  noble  object  of  the  Smithsonian  Institution  absolves  me  from  the 
necessity  of  troubling  "jou  ^iXJa.  ^oxi^^'^L^x^x^wi^^c^^xk^^     t\vft  utility  and 
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convenience  of  the  proposed  exchanges,  bat  inasmuch  as  an  under- 
standing should  exist  between  us  respecting  the  manner  of  verifying 
them,  I  submit  to  your  consideration  the  proposition  that  the  Govern- 
ment of  Colombia  should  place  the  packages  intended  for  remittance 
by  the  library  in  the  port  of  Santa  Marta,  where  they  will  be  delivered 
by  the  administrator  of  the  national  property  to  the  person  whom  you 
may  be  pleased  to  designate,  and  that  the  same  national  functionary 
shall  receive  at  that  port  those  which  you  may  be  so  good  as  to  send  us. 
Desiring  that,  uutil  this  be  possible,  there  should  be  a  general  basis  for 
the  exchange  of  publications,  it  seems  to  me  equitable  that  this  office 
should  deliver  and  receive  in  our  own  sea-ports. 

As  a  first  remittance,  I  have  the  honor  of  dispatching  a  case  contain- 
ing 204  volumes,  pamphlets,  collections,  &c.,  as  will  be  found  detailed 
in  the  annexed  catalogue.  Of  some  of  these  publications  it  has  not  been 
possible,  for  the  moment,  to  send  complete  collections,  but  I  have  taken 
a  note  of  the  numbers  or  deliveries  which  aie  wanting,  in  order  that 
they  may  be  sent  in  subsequent  remittances. 

This  case  is  directed  to  Santa  Marta,  to  the  care  of  the  administrator 
of  the  national  property.  He  will  keep  it  in  his  own  custody  until  yon 
shall  be  pleased  to  give  instructions  respecting  the  person  to  whom  it 
shall  be  delivered.  For  the  next,  I  shall  be  guided  by  the  directions 
which  you  may  think  proper  to  communicate  to  me,  but  in  the  present 
instance  it  seemed  more  convenient  that  you  should  directly  instruct 
the  administrator  (administradar  de  hacienda  nacional)  as  to  the  disposal 
of  the  case  m  question,  with  a  view  to  save  the  time  which  would  be  lost 
by  an  exchange  of  notes. 

It  remains  to  be  mentioned  that  a  case,  with  like  contents,  is  remitted, 
at  the  same  date  with  the  above,  for  the  national  library  at  Washing- 
ton; so  that  the  one  in  question  is  expressly  destined  for  the  Institution 
over  which  you  preside  as  Secretary. 

I  am  led  to  hope  that  the  remittances  will  promptly  be  augmented, 
both  in  number  and  importance ;  but  the  honor  will  still  inure  to  me  of 
having  exchanged  with  you  the  first  notes  on  the  inception  of  these 
literary  relations,  an  honor  which  I  prize  the  more  highly  firom  its  af- 
fording me  the  occasion  of  expressing  the  respect  and  high  consideration 

with  which  I  am 

Your  very  obedient  servant^ 

Otava, 
Librarian^  and  Director  of  Exchanges. 

In  October,  1874,  four  cases  of  documents  were  sent  to  the  Govern- 
ment of  Ontorio,  Toronto;  and  in  November,  1874,  five  cases  to  the 
Parliamentary  Library,  Ottawa ;  five  cases  to  the  Government  of  Japan, 
and  four  cases  to  the  Bibliothek  des  Deutschen  Eeichstag,  Berlin. 

A  number  of  boxes  were  also  shipped  to  the  agents  of  the  Institution 
in  Europe,  to  be  held  by  them  for  further  ixi^tnu!;&ow&. 
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A  large  quantity  bf  these  public  documents  having  accumulated  at 
the  Institution,  it  became  necessary  to  provide  for  their  distribution 
without  further  delay,  and  accordingly  the  Institution  issued,  in  1875, 
the  following  circular: 

Smithsonian  Institution,  Washington,  October  1, 1875. 

The  Congress  of  the  United  States  has  authorized  the  exchange,  under 
the  direction  of  the  Joint  Library  Committee  of  Congress,  through  the 
Smithsonian  Institution,  of  a  certain  number  of  all  United  States  of- 
ficial documents  for  the  corresponding  publications  of  other  govern- 
ments throughout  the  world,  the  returns  to  be  placed  in  the  national 
library  at  Washington.  The  works  to  be  distributed  consist  of  reporto 
and  proceedings  of  Congress,  messages  of  the  President,  annual  reports 
and  occasional  publications  of  departments  and  bureaus,  &c.,  the  whole 
relating  to  the  legislation,  jurisprudence,  foreign  relations,  commerce, 
statistics,  arts,  manufactures,  agriculture,  geography,  h^'drography^  &c., 
of  the  United  States,  and  including  everything,  of  whatever  nature, 
published  either  by  direct  order  of  Congress  or  by  any  of  the  depart- 
ments of  the  government.  The  series  embraces  a  large  number  of  vol- 
umes each  year,  the  most  of  which  are  bound. 

The  exchange  expected  from  each  government  is  a  complete  series  of 
its  publications,  to  include  the  documents  of  special  bureaus  or  depar^ 
m'ents  as  well  as  the  general  publications,  of  whatever  nature,  printed 
at  the  public  expense,  and  also  embracing  all  such  works  as  are  pub- 
lished by  booksellers  with  the  aid  of  grants  or  subscriptions  from  gov- 
ernments. 

The  Smithsonian  Institution,  in  behalf  of  the  Joint  Library  Com- 
mittee of  Congress,  is  prepared  to  deliver  the  publications  of  the 
United  States,  free  of  charge  for  freight,  to  any  person  in  the  city  of 
Washington  or  in  New  York  who  may  be  designated  by  the  govern- 
ments which  enter  into  the  arrangement. 

The  books  intended  for  the  United  States  are  to  be  delivered  to 
either  of  the  Smithsonian  agents,  viz : 

London. — William  Wesley,  28  Essex  street.  Strand. 

Paris, — G.  Bossange,  16  Bue  du  4  Septembre. 

Leipsic. — Dr.  Felix  Fltlgel,  12  Sidonien  strasse. 

8t  Petersburg. — L.  Watkins  &  Co.,  10  Admiralty  Place. 

Amsterdam. — F.  Miiller,  Heerengracht. 

Milan. — U.  Hoepli,  691  Galeria  Cristoforia. 

Harlem. — Bureau  Scientifique  Central  l^^erlandais. 

Ohristiania. — Kongelige  l^orske  Fredericks  Universitetet. 

Stockholm. — Kongeliga  Svenska  Yetenskaps  Akademien. 

Copenhagen — Kongelige  Danske  Yidenskabernes  Selskab. 

For  all  other  countries  packages  may  be  delivered  to  the  United 

States  ministers.    An  invoice  for  each  transmission  should  be  sent  by 

mail  to  the  Institution. 

Joseph  Henry, 

Secretary  o|  tAve  ^m\\\w^Qt^>A7ni  \'ta^\\\i<i^Mi^ 
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This  circular  was  sent  with  the  following  letter  to  the  foreign  minis- 
ters in  Washington  representing  the  following  countries:  Argentine 
Bepublic,  Austria-Hungary,  Belgium,  Brazil,  Chili,  Denmark,  France, 
German  Empire,  Great  Britain,  Guatemala,  Hawaii,  Hay ti,  Italy,  Japan, 
Mexico,  Netherlands,  Peru,  Portugal,  Kussia,  Salvador,  Spain,  Sweden, 
Norway,  Turkey,  United  States  of  Colombia,  Venezuela : 

Smithsonian  Institution, 
Washington,  D.  C,  October  30,  1875. 

Sib:  I  have  the  honor,  accompanying  this,  to  transmit  a  circular  re- 
lative to  the  exchange  of  the  documents  published  by  the  United 
States  with  those  of  othex  nations,  and  to  request  you  to  state  to  whom 
the  boxes  now  ready  for  transmission,  intended  for  your  government, 

shall  be  delivered. 

Very  respectfully,  your  obedient  servant, 

Joseph  Hbnky, 

Secretary  of  the  SmitJisonian  Institution, 

In  accordance  with  the  instructions  received  by  the  Institution,  in 
response  to  the  foregoing  letter,  the  following  distribution  of  documents 
was  made : 

Argentine  Republic. — Six  cases,  sent  to  G.  Videla  Doma,  Albemarle 
Hotel,  New  York.     . 

Belgium. — Six  cases,  sent  to  Peter  Wright  &  Sons,  Philadelphia. 

Brazil. — Six  cases,  sent  to  vice-consul,  52  South  Gay  street,  Baltimore. 

Chili. — Six  cases,  sent  to  Munoz  &  Espriella,  52  Pine  street.  New  York. 

France. — Six  cases,  sent  to  consul-general  of  France,  New  York. 

Mexico. — Six  cases,  sent  to  Juan  N.  Navarro,  consul-general  of  Mex- 
ico, New  York. 

Portugal. — Six  cases,  sent  to  consul-general  of  Portugal,  New  York. 

Sweden. — Six  cases,  sent  to  consulate,  18  Exchange  Place,  New  York. 

TurJcey. — Six  cases,  sent  to  legation,  Washington,  D.  C. 

During  the  year  1876, 120  boxes  of  documents  wore  forwarded,  the 
following  being  a  list  of  the  distribution : 


Places  sent  to. 


Belginm.... 

Brazil 

Bnenos  Ayres 

Canada 

ChUi 

England 

Germany 

Hayti 

HoUand 

Japan 

Mexico 

New  South  Wales 

New  Zealand 

Norway 

Portugal 

8.  Mia.  109 i9 


Boxes. 


1 
1 

7 
2 
1 
5 
3 
6 
1 
1 
1 
7 
7 
5 
1 


Places  sent  to. 


Prussia 

Queensland  .... 

Saxony 

Scotli^nd 

Spain 

South  Australia 

Sweden 

Switzerland 

Tasmania 

Turkey 

Venezuela 

Victoria 

Total 


Boxes. 


5 

7 
5 
7 
5 
7 
7 
7 
7 
1 
6 
7 


120 


\ 
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[The  State  Department  to  the  Smithsonian  Institntion.] 

Department  of  State,  WasUington,  D.  0.,  May  29, 1876. 
Prof.  Joseph  Henby,  cfcc,  <fec.,  (&c. : 

Sib  :  I  herewith  inclose  a  copy  of  a  note,  dated  the  22d  instant,  which 
has  been  received  from  Sir  Edward  Thornton,  the  British  minister  at 
this  capital,  respecting  the  interchange  of  official  documents  between 
this  country  and  Great  Britain,  wherein,  referring  to  certain  circnlars 
on  this  subject  received  by  him  from  you  in  November  last,  he  inquires 
whether  the  Smithsonian  Institution  is  acting  in  behalf  of  the  Govern- 
ment of  the  United  States  in  this  matter. 

I  am,  sir,  your  obedient  servant, 

Hamilton  Fish. 

[/nclcwurc— Sir  E.  Thornton  to  Mr.  Fish.] 

Washington,  May  22, 1876. 
Hon.  Hamilton  Fish,  cfec,  cfcc; 

Sib  :  I  have  the  honor  to  inclose  copies  of  two  circulars  which  I  re- 
ceived in  November  last  from  Professor  Henry,  Secretary  of  the  Smith- 
sonian Institution,  relative  to  the  exchange  of  official  documents  between 
the  Governments  of  the  United  States  and  of  Her  Majesty.  I  forwarded 
copies  of  the  circulars  to  Lord  Derby,  but  as  it  dees  not  appear  that  any 
formal  arrangement  has  yet  been  made  between  the  two  governments 
for  the  general  exchange  of  official  documents,  his  lordship  has  directed 
me  to  inquire  whether  the  Smithsonian  Institution  is  acting  on  behalf 
of  the  Government  of  the  United  States.  I  shall  have  much  pleasoie 
in  conferring  with  you  upon  this  subject  during  my  next  visit  to  the  State 
Department  with  a  view  to  ascertain  more  precisely  what  would  be  the 
British  official  documents  which  the  United  States  Government  would 
desire  to  receive  in  exchange  for  those  of  this  country. 

I  have  the  honor  to  be,  with  the  highest  consideration, 

Sir,  your  obedient  servant, 

Edwabd  Thornton. 


[The  Smithsonian  Institution  to  the  State  Department.] 

Smithsonian  Institution,  Washington,  June  2, 1876. 
Hon.  Hamilton  FIS^, 

Secretary  of  State : 

Dear  Sib  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  let- 
ter of  the  29th  ultimo,  and  the  accompanying  letter  firom  Sir  Edward 
Thornton,  relative  to  the  question  whether  the  Smithsonian  Institution 
is  acting  in  behalf  of  the  Government  of  the  United  States  as  agent 
in  the  exchange  of  public  documents  between  the  government  of  this 
country  and  that  of  Great  Britain. 

As  a  reply  to  this  q\iea\\OTL\>a^^\^aN^tft  t^ffer  you  to  the  acts  of  Con- 
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gress  approved  by  the  President  of  the  United  States,  March  2, 1867 
(Stat,  vol.  xiv,  p.  573) ;  July  25, 1808  (Stat.,  vol.  xv,  p.  260) ;  sec.  3796 
Eev.  Stat. 

As  to  the  question  what  official  documents  the  United  States  Gov- 
ernment desires  to  receive  firom  Great  Britain,  I  would  say  that  as  the 
United  States  Government  intends  to  send  a  full  set  of  everything  that 
is  printed  at  the  government  expense,  a  similar  return  would  be  ex- 
pected of  all  documents  published  by  the  British  Government. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Joseph  Henry, 
Secretary  of  Smithsonian  Institution* 


[The  State  Department  to  the  Smithsonian  Institution.] 

Department  of  Stat6,  Washington,  March  23, 1877. 
Prof.  Joseph  Henby, 

Washington^  D.  C,  <£o.,  <£o.,  &o, : 

Sib:  I  inclose  herewith,  for  your  information,  a  copy  of  a  dispatch  of 

the  7th  instant,  Ko.  138,  from  Mr.  Pierrepont,  the  minister  for  the  United 

States  at  London,  relating  to  the  subject  of  international  exchange  of 

public  documents. 

I  am,  sir,  your  obedient  servant, 

F.  W.  Sewabd, 

Assistant  Secretary, 
[JitcZomire.] 

Ko.  188.]  Legation  of  jthe  United  States, 

London,  March  7, 1877. 
Hon.  Hamilton  Fish,. 

Secretary  of  StatCy  cfec,  cfec,  <fcc.,  Washington,  2>.  0.  ; 

Snt :  I  received  sometime  since  from  Professor  Henry,  of  the  Smith- 
sonian Institution,  a  letter  in  relation  to  the  international  exchange  of 
documents  between  the  United  States  and  Great  Britain,  and  inclosing 
a  circular  upon  the  subject. 

I  was  not  able  conveniently  to  bring  the  matter  to  the  attention  of 
Lord  Derby  until  the  20th  of  October  last,  when  I  sent  to  him  a  copy  of 
Dr.  Henry's  letter  and  circular,  and  requested  him  to  refer  the  subject 
to  the  proi)er  authorities. 

He  acknowledged  the'  receipt  of  my  communication  on  the  31st  of 
October,  but  it  was  not  until  the  1st  instant  that  I  received  from  his 
lordship  a  definite  answer  to  Dr.  Henry's  proposal,  a  copy  of  which 
answer  £  herewith  inclose,  and  ask  that  you  will  do  me  the  favor  to 
communicate  it  to  Dr.  Henry. 

I  have  the  honor  to  be, 
With  great  respect,  your  obedient  servant, 
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m 

llnelosure,'] 
[Lord  Derby  to  Mr.  PierrepoDt.] 

Foreign  Office,  March  1, 1877. 
Hon.  Edwabds  Pebbbepont,  cfec,  <fec.,  dkc: 

Sib  :  With  reference  to  my  letter  of  31st  of  October  last,  I  have  tbe 
honor  to  acquaint  yon  that  the  proposal  of  the  Smithsonian  Institation 
for  an  interchange  of  documents  between  the  United  States  and  this 
country  has  been  considered  by  the  lords  of  Her  Majesty's  txeasmy, 
and  that  they  have  informed  me  that  they  do  not  think  it  expedient 
to  agree  to  an  unlimited  and  indiscriminate  exchange  of  papers,  the 
greater  part  of  which  would  be  only  of  local  and  temporary  interest 

Arrangements  have  been  made  for  the  purchase  for  Her  Ms^estT's 
government  of  the  Congressional  documents  issued  firom  year  to  year, 
which  appear  to  include  all  that  is  required  for  the  use  of  this  depart- 
ment. 

I  have  accordingly  the  honor  to  request  that  you  will  be  so  good  as 
to  inform  Professor  Henry  that  Her  Majesty  is  grateful  for  the  offer 
made  by  the  Smithsonian  Institution,  but  are  not  prepared  to  enter 
into  an  arrangement  for  the  unlimited  interchange  of  documents  mg- 
gested  in  his  letter  to  you  of  the  21st  of  July  last. 

I  have  the  honor  to  be,  with  the  highest  consideration, 
Sir,  your  most  obedient,  humble  servant, 

DEBB7. 


[Legation  of  Anstria-Hungary  to  th^  Smithsonian  Institation.] 

Saratoga,  July  31, 1878. 
Professor  S.  F.  Baied, 

Secretary  of  the  Smithsonian  Institution: 

Sm :  In  compliance  with  the  wishes  expressed  by  the  imi>erial  and  royal 
minister  of  finances,  I  have  the  honor  to  transmit  you  herewith  for  the 
library  of  the  Smithsonian  Institution  a  complete  file  of  the  publications 
concerning  various  projects  of  law,  presented  by  the  Austro-Hungarian 
Government  to  the  delegations  of  the  Austro-Hungarian  Empire  dur- 
ing the  session  December  3, 1877 — June  7, 1878,  as  well  as  of  all  the 
resolutions  adopted  by  the  said  delegations  and  sanctioned  hereafttf 
by  His  Imperial  and  Royal  Apostolic  Majesty. 

Eeceive,  sir,  the  assurances  of  my  very  distinguished  consideraticm, 

Tayebez, 
OhargS  cP Affaires  of  Austria-Hungarf. 

Arrangements  effected  with  most  of  the  governments  interested  in 
the  system  of  exchanges  have  resulted  in  instructions  to  their  respective 
representatives  in  Washington  to  fticilitate  such  operations  oflScially; 
and  accordingly  their  several  consuls  at  New  York  and  Baltimore  now 
act  as  forwarding  ageut^. 
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Countriea. 


rgentine  Bepablio 

ivaria 

)lgiiim 

•azil 

lenoss  Ayres 

loada 

liU 

iba 

dnmark 

3uador 

'ance 

)rmany 

reat  Britain 

reece 

latemala 

ayti 

luy 

ipan 

exico 

^therlands 

3W  South  Wales 

3W  Zealand 

>rway 

>rtu^al 

*n88ia 

leensland 

russia 

kxony 

>uth  Australia 

)ain 

veden 

vitzerland 

ismania 

irkey 

3nezuela 

Lctoria 

iirtemberg 


Agents. 


Consul-General  Carlos  Carranza,  New  York. 
North  German  Lloyd,  Baltimore. 
White  Cross  Line  and  Red  Stxur  Line,  New  York. 
Consul  Charles  Mackall,  Baltimore. 
Carlos  Carranza,  consul-general,  New  York. 
Baltimore  and  Ohio  Express  Company. 
Consul-General  C.  de  Castro,  New  York. 
Consul-General  Hipolito  de  Uriarte,  New  York. 
Consul-General  Henrick  Braem,  New  York. 
Cousul  Francis  Spies,  New  York. 
Compagnie  G6n6rale  Transatlantique,  New  York. 
Nortn  German  Lloyd,  Baltimore. 

Do. 
Consul-General  D.  W.  Botassi,  New  York. 
Consul  Jacob  Baez,  New  York. 
Atlas  Steamship  Company,  New  York. 
Consul-General  M.  Rafifo,  New  York. 
Consul-General  Samro  Takaki,  New  York. 
Consul-General  Juan  N.  Navarro,  New  York. 
Consul-General  R.  C.  Burlage,  New  York. 
R.  W.  Cameron  Sl  Co.,  New  York. 
R.  W.  Cameron  &  Co.,  New  York. 
Consul-General  Christian  Bors,  New  York. 
Consul-General  Gustav  Amsiuk,  New  York. 
North  German  Lloyd,  Baltimore. 

Do. 
Hamburg  American  Packet  Company,  New  York. 
North  German  Lloyd,  Baltimore. 
R.  W.  Cameron  &,  Co.,  New  York. 
Consul-General  Hipolito  do  Uriarte,  New  York. 
Consul-General  Christian  Boers,  New  York. 
North  German  Lloyd,  Baltimore. 

Do. 
Turkish  legation,  Washington,  D.  C. 
Consul-General  G.  de  Garmendia,  New  York. 
R.  W.  Cameron  8l  Co.,  New  York. 
North  German  Lloyd,  Baltimore. 


Oavernments  in  exchange  with  the  United  States  Oovemment 


Govemmento. 


Establishments  designated  for  the  reception  of  the  United 
States  Government  publications. 


rgentine  Republic 

Avaria 

dlgium 

razil 

aenos  Ayres 

ftoada .*. 

hiU 

onmark 

ranoe 

ermany  ..  — ..... 

reat  Britain 

reece  

ayti 

aly 


Minister  of  Foreign  Affairs,  Buenos  Ayres. 

Konigliche  Bibliothek,  Munich. 

Biblioth^que  Royale,  Brussels. 

Commission  of  International  Exchange,  Rio  Janeiro. 

Government  of  Buenos  Ayres,  Buenos  Ayres. 

Parliamentary  Libra^,  Ottawa. 

Legislative  Library,  Toronto. 

Museo  Nacional,  Santiago. 

Kongelige  Bibliotheket,  Cox>enhagen. 

Government,  Paris. 

Reichstaffs  Bibliothek,  Berlin. 

British  Museum,  London. 

Biblioth^que  Nation  ale. 

Secretaire  des  relations  ext^rieures,  Port-au-Prinoe. 

Biblioteca  Nazionale  Vittorio  Emanuele,  Rome. 
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GoBemmntU  in  exchange  wtfA  Oie  UniUd  Statet  (rOTcrnnmC — Continaed. 


Mexico 

NelherlandB 

New  Sontli  Wales. 

New  Zealand 

Norway 

PortUKol 

PraBBia 

Queensland 

Rotaia 

Bazony 

South  AoBtralia. . . 

Spain 

Sweden  

Switzerland , 

Tasmania 

Turkey , 

Veneznela ........ 

Tiotoria ., 

Wlirtembeig 


ArgentJne  BepnbUo... 


Caiimd»  (OtUwa).- 
CanDda  (Toronto)  -  ■ 
Cliili 


States  GoTemment  publicatioiu. 


Minister  of  foreign  affiairs,  Tokio. 

Government,  Mexico. 

Library  of  the  States  General,  the  Hogne. 

Parliamentary  Library,  Sydney. 

Parliamentary  Library,  Wellington. 

ForoigD  office,  Chiititiania, 

Government,  Liabon. 

E5niglicbe  Bibliotbek,  Berlin. 

Govern  ment,  Briabane. 

Commigaioii  dee  fichangea  Intemationanx,  St. . 

Roniglicbe  Bibliotbek,  Dreeden. 

Gov  eminent,  Adelaide. 

Government,  Madrid. 

Oovemment,  Stockholm. 

Eidgenosaemtche  Buudes  Canzley,  Berne. 

Porriament-ary  Library,  Hobiirton. 

Government,  Constantinopli 


Koni^che  Bibliotbek,  Stuttgart. 


nwumfaioM  af  Q^vtmmmt  eaAangM, 


.    B,1II7< 

I  Ont.   ID,  IS7t 

■  "    IB  IB,  IKS 

'}  j^  iis 

I  Oot     B,1S 

r  Not.  21,  IB. ,     . 
9 1  July  34.  ISTG    J 

1  Dro.  14, 1875    1 

L  Feb.  Sa,IBBl    1 

I  Nor.   2.187*    1 


I  Hoy. 
'Not. 


i   Not.  1^  IE 
t   Aae-ietl! 


)  Dve.  II.  11 


.  Not.  IT.IIB 
I  Not,  a.lBt 
I    Not.    ilFTf 


i    Aug.  Sd.lSTS   J 
J   July  \  IKTfl    J 


)    Oot   31,1878    ( 


1 1  JoDe  9,1878    J 


>  JnlT  IS. 
i  Not.  0. 
1    JnlyM, 


Not.  «ilW 
Joly  HVIt 
Jons   I.  IN 
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ArzentlDB  Kopablto . 


Cuiad>  (dttsm)  ... 
Cuada  (ToniDla)    . 

Chill 

Denmark — 

England 


Solland" 
I»!y 


SKiUeiUnd.. 


S    Dec.  a,  1877  '  1 
i    0Dt's],l!l7«M 

T.  ailiBTfl  ] 


kt.  so!  1878 
pL  II. 1876 
■T.  11. 187S 


.  Mar.».ien 

I  usr.  20,  lere 
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SUPPLEMENTARY  NOTICE  OP  PBOCEEDINaS  CONSEQUENT  UPON  THE 

PABIS  CONVENTION  OF  1875. 

The  Smithsonian  Institution,  which  has  thus  for  the  third  of  a  cen- 
tary  undertaken,  as  one  of  its  fields  of  activity,  a  system  of  tree  inter- 
national exchanges  of  the  scientific  and  literary  productions  of  all  coon- 
tries,  has  now  achieved  a  magnitude  of  operations  beyond  which  it  finds 
a  further  extension  impossible  with  its  present  limited  resources.  It 
has  been  seen  that  for  the  last  six  years  the  average  cost  of  its  exchange 
system  has  slightly  exceeded  $10,000  per  annum,  or  one-fourth  of  its 
entire  income.  The  growing  disposition  among  various  governments, 
within  this  period,  to  support  a  system  of  mutual  exchange,  inspired 
the  hope  that  our  own  government  would  lend  its  aid  in  co-operatiiig 
with  so  beneficent  an  enterprise,  and  in  thus  establishing  our  own  ex- 
changes upon  a  truly  national  basis.  With  this  view  various  efibrte 
have  been  made  by  this  Institution ;  first,  to  obtain  government  aid  in 
defraying  the  expenses  incurred  in  the  distribution  of  government  pnb- 
lications;  and  secondly,  to  secure  the  recognition  of  the  really  natiooal 
service  of  the  Smithsonian  exchanges  generally,  and  to  induce  Con«>res8 
to  relieve  the  Institution  of  its  now  over-grown  burden;  so  that  its  funds 
might  be  apidied  to  other  pressing  demands  for  'Hhe  increase  and  divi- 
sion of  knowledge  among  men." 

An  account  of  the  international  congress  of  Paris,  and  of  the  conenr- 
rence  of  various  governments  in  its  recommendations,  is  here  subjoined, 
together  with  the  principal  portion  of  the  Smithsonian  correspondence 
with  the  State  Department,  in  relation  to  the  subject  of  international 
exchanges. 

During  the  months  of  August  and  September,  1875,  an  intemationai 
congress  of  geographical  sciences  was  held  at  Paris,  consisting  of  scTeral 
hundred  delegates  from  all  parts  of  the  globe,  and  representing  the 
following  national  governments:  Austria-Hungary,  Belgium,  Chili, 
Dominican  Republic,  France,  Germany,  Italy,  Hungary,  Norway,  Portu- 
gal, Houmania,  Eussia,  Spain,  Sweden,  Swiss  Confederation,  Turkey,and 
the  United  States  of  America.  A  prominent  result  of  this  conference 
was  a  unanimous  resolution  to  enlist  the  co-operatipn  of  the  respective 
governments  there  represented  in  securing  the  free  interchange  of  official 
and  other  publications,  in  accordance  with  the  following : 

PROPOSED  PLAN  FOR  THK  INTBRXATIONAL  BXCHANGE  OF  SCIENTIFIC  PUBUCAT10>'8 

TO  B£  SUBMITTED  TO  TBB  CONTRACTING  POWERS. 

The  undersigned  delegates  propose  to  request  their  respective  govern- 
ments to  organize  in  each  country  a  central  bureau  whose  duty  it  shall 
be  to  collect  such  cartographic,  geographic,  and  other  publications  as 
may  be  issued  at  the  expense  of  the  state,  and  to  distribute  the  same 
among  the  various  nations  which  adopt  the  present  programme* 

These  bureaus.  wbic\i  eSi^Ai  ^^ott^sj^oud  directly  with  each  other,  shall 
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serve  to  transmit  the  international  scientific  commonications  of  learned 
societies. 

They  shall  serve  as  the  intermediate  ajjents  for  the  procurement,  on 
the  best  possible  terms,  of  books,  maps,  instruments,  &c.,  published  or 
manufactured  in  each  country,  and  desired  by  any  of  the  contracting 
countries. 

Each  country  shall  transmit  at  least  one  copy  of  its  national  publix^a- 
tions  to  the  other  contracting  countries. 

In  order  to  accomplish  this  project,  the  Baron  de  Vatteville,  who  was 
charged  by  his  colleagues  with  the  formation,  at  Paris,  of  a  central 
commission  of  exchanges,  convoked  a  meeting  of  those  signers  of  the 
convention  of  August  12, 1875,  who  reside  at  Paris,  at  the  ministry  of 
public  instruction. 

The  commission  thus  formed,  desirous  of  securing  the  exchange  of 
publications  and  official  documents  relating  to  the  sciences  which  tend 
to  promote  a  knowledge  of  the  globe,  such  as,  first,  astronomy,  geodesy, 
cartography,  geography,  topography,  geology,  mineralogy,  botany,  an- 
thropology, hygiene,  zoology,  entomology,  explorations  and  travels,  his- 
tory, archaeology,  linguistics,  numismatics,  &c. ;  and,  secondly,  statisti- 
cal information  of  all  kinds,  has  prepared,  discussed,  and  adopted  the 
regulations  mentioned  below,  which  its  members  will  submit  to  their 
respective  governments  for  approvaL 

Section  I. — General  arrangements. 

Article  1.  Each  high  contracting  party  shall  designate  in  its  country 
a  bureau  as  the  center  for  international  exchanges,  and  shall  communi- 
cate its  exact  title  and  address  to  the  other  governments. 

Art  2.  Each  bureau  shall  prepare  a  bibliography  of  the  official  works 
published  within  late  years  and  which  they  are  inclined  to  exchange. 
It  shall  transmit  at  least  one  copy  of  this  list  to  the  foreign  bureaus,  ajid 
shall  engage  to  notify  these  same  bureaus  of  all  new  official  publications 
as  they  may  appear. 

Art  3.  The  bureau  of  each  country  may  (subject  to  the  ratification  of 
its  government)  make  use  of  the  opportunity  to  include  in  the  list  of  pro- 
X>osed  exchanges  such  publications  as  are  n  ot,  strictly  si>eaking,  comprised 
in  the  category  of  the  sciences  above  mentioned. 

Section  II. — Exchanges  between  governments  and  departments. 

Art.  4.  All  official  documents,  that  is  to  say,  publications  issued  at  the 
expense  of  the  state,  shall  be  exchanged  gratuitously.  With  regard  to 
these  each  high  contracting  party  engages  to  transmit  to  the  foreign 
bureaus  at  least  one  copy  of  each  of  its  publications,  excepting,  however, 
those  which  relate  to  the  national  defense. 

Art  5.  If  any  country  shall  desire  for  any  purpose  to  receive  more 
than  one  copy  of  the  official  publications  of  any  other  country,  the  num- 
ber thereof  shall  be  fixed  by  a  previous  arrangement  through  means  of 
the  bureaus  of  exchange,  on  the  basis  of  an  equitable  recipiocity. 

Section  III. — Exchanges  between  governments  and  learned  societies. 

Art.  6.  If  any  scientific  society  or  institution,  whether  receiving  a 
subsidy  from  the  state  or  not,  shall  desire  to  receive  directly  official 
publications  from  any  foreign  country,  it  shall  address  the  bureau  of  its 
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country,  which  shall  serve  as  agent  for  obtaining  the  most  favorable 
conditions. 

Art  7.  Any  modifications  of  these  conditions  of  the  exchanges  agreed 
upon  by  two  countries,  relative  to  the  suppression  of  a  document  or  the 
transmission  of  additional  copies,  must  pass  through  the  bureaus  of  the 
countries  interested. 

Section  IV. — Uxchanges  between  learned  societies. 

Art.  8.  The  bureau  will  serve  as  intermediary  between  scientific 
societies,  whether  subsidized  or  not,  which  may  desire  to  make  ex- 
changes between  themselves,  by  giving  all  the  information  at  their  dis- 
posal. It  will  also  act  ofidcially  in  regard  to  .authors,  publishers,  or 
manufacturers  of  instruments,  whose  publications  or  productions  may 
be  desired  by  either  a  state  or  a  foreign  scientific  society,  in  order  to 
procure  the  advantage  of  the  greatest  possible  reductions  in  favor  of 
the  applicants. 

Art,  9.  The  bureau  is  not  to  take  any  part  in  the  exchanges  between 
dubs  or  associations  which  do  not  have  a  well-defined  scientific  or  liter- 
ary character,  nor  in  exchanges  between  manufacturers,  publishers,  or 
authors. 

Section  V. — Transmissions  and  payment  of  carriage. 

This  section  remains  to  be  prepared  in  accordance  with  the  reply  which 
shall  be  received  from  the  postal  union,  in  reference  to  the  request  for 
free  transport  which  has  been  addressed  to  the  same  on  behalf  of  the 
commission  by  the  Baron  de  Vatteville.  This  is  also  the  case  with  re- 
gard to  the  protocol,  the  terms  of  which  can  only  be  determined  upon  by 
Sie  different  governments  in  pursuance  of  a  previous  arrangement 

Done  at  Paris,  January  29,  1876,  council  chamber  of  the  ministry  of 
public  instruction,  &c.,  division  of  science  and  letters,  first  bureau, 
under  the  authority  of  the  minister  of  public  instruction,  by  the  assis- 
tant secretary  and  director  of  the  bureau  of  sciences  and  letters. 

Babon  db  Vatteville, 
President  of  the  Commission  for  International  Uxchanges, 

On  the  25th  of  April,  1876,  the  Hon.  Hamilton  Fish,  Secretary  of 
State,  communicated  to  the  Hon.  Benjamin  H.  Bristow,  the  Secretary  of 
the  Treasury,  the  "proposed  plan  of  international  exfthange'^  promul- 
gated by  the  Paris  commission  January  25,  1876. 

Copies  of  these  communications  were  transmitted  by  the  honorable 
Secretary  of  the  Treasury  to  Professor  Henry,  the  President  of  the  Na- 
tional Academy  of  Sciences  and  Secretary  of  the  Smithsonian  Institu- 
tion, with  the  following  letter: 

Treasury  Department,  May  2, 1876. 
Prof.  Joseph  Henry,  LL.D., 

President  National  Academy  of  Sciences : 

Sir  :  I  have  the  honor  to  transmit  herewith  for  the  consideration  of 
the  National  Academy  of  Sciences  a  copy  of  a  letter  of  the  25th  ultimo 
from  the  honorable  the  Secretary  of  State,  inclosing  a  copy  of  a  com- 
munication dated  Paris,  the  15th  of  March,  1876,  addressed  to  that  de- 
partment by  Dr.  W.  E.  Johnston,  in  relation  to  the  establishment  of  a 
bureau  of  internatioiial  ex.c\i^»\i^'^^  ^l  NsortSs.'^  ^1  mAwce^  together  with 
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copies  of  a  letter  of  February  23, 1876,  from  Baron  de  Vatteville,  presi- 
dent of  the  Commission  of  International  Exchanges  at  Paris,  and  a  plan 
adopted  by  the  commission,  which  it  is  proposed  to  submit  to  the  con- 
tracting powers. 

The  department  would  be  pleased  to  be  favored  with  the  views  of 
the  Academy  of  Sciences  upon  this  subject,  and  any  recommendations 
it  may  see  fit  to  make. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

B.  H.  Beistow, 

Secretary. 

Smithsonian  Institution,  Washington,  D.  C,  May  4, 1876. 

Hon.  B.  H.  Bbistow, 

Secretary  of  Treasury : 

Sm:  Tour  letter  of  the  2d  instant,  relative  to  the  establishment  of 
an  international  bureau  for  the  exchange  of  works  of  science,  &;c.,  with 
the  accompanying  documents,  has  been  received,  and  in  behalf  of  the 
National  Academy  of  Sciences,  and  also  of  this  Institution,  I  respect- 
fully submit  the  following  as  an  answer. 

From  the  earliest  period  of  the  establishment  of  scientific  societies  in 
America,  it  has  been  customary  to  exchange  their  publications  for  those 
of  similar  institutions  in  all  parts  of  the  world. 

About  thirty  years  ago,  as  stated  by  Dr.  Johnston,  Alex.  Yattemare 
attempted  to  establish  a  system  of  international  literary  and  scientific 
exchange  between  France  and  the  United  States,  and  succeeded  in  in- 
teresting in  his  project  several  of  the  States  of  the  Union.  The  enter- 
prise, however,  was  an'  individual  one,  and  fell  into  disuse  principally 
on  account  of  want  of  adequate  means  for  carrying  it  on. 

In  1846  the  Smithsonian  Institution  was  organized  by  the  bequest  of 
an  English  gentleman  for  the  "increase  and  diffusion  of  knowledge 
among  men.''  To  realize  the  ideas  of  the  founder  it  was  resolved  by  the 
directoi'S  of  the  establishment  to  institute  various  scientific  investiga- 
tions, and  to  send  a  copy  of  the  published  results  of  these  to  each  of  the 
principal  libraries  of  the  world.  To  carry  out  this  idea  it  was  necessary 
to  appoint  paid  agents  in  various  parts  of  the  Old  World  through  whom 
the  publications  of  the  Institution  might  be  distributed,  and  those  of 
foreign  institutions  received  in  return.  This  system  was  soon  after- 
wards extended  so  as  to  include  the  publications  of  all  the  learned  so- 
cieties of  the  United  States,  Canada,  and  South  America,  with  those  of 
the  Old  World.  This  has  now  been  successfully  carried  on  for  upwards 
of  a  quarter  of  a  century,  and  has  been  so  enlarged  as  to  embrace  the  in« 
stitutions  of  almost  every  part  of  the  civiliaed  world,  as  exhibited  in  the 
following  table.* 

The  expense  of  this  system  of  exchange,  which  has  enriched  all  the 
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principal  libraries  of  the  United  States  and  of  foreign  nations,  has  been 
borne  entirely  by  the  Smithsonian  Institation,  and  now  amounts  to 
nearly  seven  thousand  dollars  annually.  This  expense,  however,  would 
be  much  greater  were  it  not  for  the  generous  co-operation  of  various 
American,  British,  French,  and  German  steamship  companies,  whicli 
carry  the  packages  without  charge  for  transportation.  As  a  farther 
extension  of  the  system.  Congress  has  directed  that  fifty  copies  of  each 
of  its  annual  publications  be  given  to  the  Institution  for  exchange  with 
foreign  governments. 

In  view  of  the  foregoing  statements,  1  do  not  think  it  in  the  least  de- 
gree probable  that  the  Government  of  the  United  States  would  think 
it  advisable  at  present  to  establish  a  special  bureau  for  co-operating  in 
the  plan  proposed  by  the  congress  of  geographical  sciences. 

I  may  say,  however,  in  behalf  of  the  Smithsonian  Institution,  that  it 
will  cheerfully  co-operate  with  the  system  proposed  as  soon  as  it  has 
succeeded  in  establishing  its  organization,  and  also  that  if,  at  any  time, 
the  Government  of  the  United  States  chooses  to  assume  the  expense  of 
a  purely  national  establishment,  the  Institution  would  devote  the  money 
it  now  expends  in  this  direction  to  other  objects  connected  with  the 
<'  increase  and  diffusion  of  knowledge  among  men." 

I  have  the  honor  to  be,  yours,  respectflilly, 

Joseph  Heney, 
President  NatUynal  Academy  and  Secretary  Smithsonian  Institution, 


[The  Portagaese  commissioners  to  the  preBi4eiit  of  the  Belgian  commission.] 

Lisbon,  March  1,  1877. 

Sm :  The  agreement  signed  August  12, 1875,  by  yourself  and  the 
Portuguese  commissioners  on  the  occasion  of  the  geographical  congress 
at  Paris,  is  without  doubt  the  most  valuable  result  of  that  scientific 
and  tnily  international  reunion  which  has  contributed  in  so  efiScacioos 
a  manner  in  drawing  closer  the  intellectual  relations  already  established 
between  the  nations  they  represented- 

The  scientific  literary  and  art  exchanges  organized,  in  a  sure  and 
permanent  manner,  in  aiding  unquestionably  in  the  rapid  and  thorough 
diffusion  of  science,  ought  to  create  indissoluble  bonds  of  union  between 
the  different  groups  of  the  human  family — ^bonds  which  cannot  fail  to 
be  most  profitable  to  the  great  cause  of  civilization. 

True  to  its  agreement,  and  convinced  of  the  immense  advantages 
which  must  spring  up  for  all  nations  from  the  realization  of  so  generoos 
a  thought,  the  Portuguese  Government  has  appointed  a  commission 
provisionally  charged  with  the  organization  of  the  service  of  scientific, 
literary,  and  art  exchanges  on  such  a  basis  which  should  not  sensibly 
deviate  from  that  which  we  have  the  honor  to  communicate  to  yon 
herewith,  and  which  has  been  accepted  by  the  commissioners  residing 
at  Paris,  who  constitute  au  \xit«tu«^X\wi^  <itt^^ 
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Our  commission,  however,  composed  of  the  undersigned,  and  provided 
with  the  necessary  power  by  a  decree  of  the  ministry  of  foreign  affairs, 
and  of  which  inclosed  you  will  find  the  translation,  held  that  it  should 
first  address  itself  to  the  signers  of  the  agreement  of  August  12,  for  the 
purpose  of  informing  them  of  its  organization  and  of  requesting  them 
to  furnish  the  necessary  information  which  it  needs  for  a  proper  dis- 
charge of  the  duties  with  which  it  is  Intrusted. 

It  is  with  a  view  to  the  accomplishment  of  this,  for  us  so  honorable, 
mission,  that  we  beg  you,  sir,  to  communicate  to  us  the  ideas  and  reso- 
lutions of  your  government  on  this  point;  also,  what  steps  should  be 
taken  to  establish  promptly  and  surely  the  service  of  scientific,  literary, 
and  art  exchanges  between  Portugal  and  Belgium,  on  a  permanent,  offi- 
cial, and  as  extensive  a  basis  as  possible. 

It  is  also  our  duty  to  inform  you  that  the  Portuguese  Government  has 
instructed  its  representatives  abroad  to  communicate  to  the  govern- 
ments to  which  they  are  accredited  the  establishment  of  our  commis- 
sion of  international  exchanges,  and  also  the  names  of  the  members  of 
which  it  is  composed. 

Accept,  sir,  the  assurance  of  our  most  distinguished  consideration. 

Mabquis  de  Souza  Holstein. 
Josig  Julio  Bodbiguez. 


[Circnlar  of  the  Belgian  commission  to  the  learned  societies  of  Belgium.] 

We  have  had  the  honor  of  explaining  to  you  in  a  former  circular, 
which  was  addressed  to  you  in  1873,  that  by  royal  decree  of  May  17, 
1871,  a  commission  was  appointed  charged  with  the  organization  of  a 
system  of  exchange  between  Belgium  and  foreign  countries,  of  either 
writings  in  every  branch  of  intellectual  activity  or  reproductions  of 
the  principal  monuments,  or  the  most  valuable  objects  in  connection 
with  the  graphic  or  plastic  arts.  The  commission  has  been  divided  in 
three  sections ;  the  second,  representing  the  interests  of  literature, 
bibliography,  and  numismatics,  has  inaugurated  its  labors  by  the  pub- 
lication of  a  catalogue  in  which  is  contained  a  statement  of  all  periodic 
publications  issued  in  Belgium  by  learned  societies,  the  departments, 
associations,  and  private  individuals.  In  the  preparation  of  this  list 
our  section  made  use  of  the  documents  transmitted  by  you  in  answer 
to  the  above-named  circular.  This  list  appeared  in  the  course  of  the 
year  1874  under  the  titleof  "  Introduction  to  the  bibliography  of  Belgium : 
Brussels.  Henry  Manceaux.'^  At  the  instance  of  our  section  the  gov- 
ernment has  also  accorded  its  patronage  to  the  same  publisher  for  a 
bibliography  of  Belgium.  After  having  taken  other  steps  with  a  view 
to  the  completion  of  its  organization,  our  section  has  now  finally  been 
placed  in  the  position  of  commencing  active  operations.  We  have  been 
able,  consequently,  upon  the  agreement  signed  by  th;^  d<^V^^^^ia^  ^ 
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twenty-two  nations  at  the  geographical  congress  at  Paris  in  1875,  to 
enter  into  relations  with  several  committees  already  established  abroad. 

The  time  has  arrived  for  us  to  ask  you  that  you  will  indicate  precisely 
what  yon  are  able  to  place  at  onr  disposal  from  among  the  publications 
issaed  by  your  society  since  its  foundation,  be  it  from  the  stock  on  hand 
or  from  future  continuations  of  series,  informing  us  of  the  number  of 
copies  still  at  your  disposal,  as  also  their  price. 

It  is  understood  that  the  publications  now  issuing  as  well  as  the  fol- 
lowing numbers  are  to  be  furnished  at  the  subscription  price.  In  regard 
to  those  of  previous  years  we  trust  that,  in  consideration  of  the  fEict 
that  it  would  increase  the  number  of  subscribers  for  your  publications, 
you  will  settle  upon  a  moderate  price,  so  that  we  may  be  able  to  accept 
of  it. 

At  some  future  time  when  we  shall  have  received  fix)m  foreign  coun- 
tries catalogues  of  works  we  may  procure  from  them  we  shall  have  the 
honor  of  communicating  it  to  you  so  that  you  may  indicate  which  of 
the  works  would  be  desirable  for  you.  In  the  majority  of  cases  we  shall 
make  return  in  kind  of  what  you  have  furnished  us;  but  the  amount 
for  those  you  will  have  asked  of  us  and  we  furnished  will  be  deducted 
and  your  account  will  be  settled  every  year. 

What  we  expect  of  your  courtesy  at  present  is  the  indication  of  the 

material  for  exchange  which  we  may  procure  fix)m  your  society. 

Accept,  &c.,  &c. 

L.  Alvin,  President: 
Ghas.  Ruelens,  Secretary. 


[The  Smithsonian  Institntion  to  the  State  Department.] 

Smithsonian  Institution,  June  3, 1878. 
Hon.  Wm.  M.  Evabts, 

Secretary  of  State : 

SiE :  I  have  the  honor  to  acknowl^ge  the  receipt  of  your  letter  of 
May  15,  inclosing  a  communication  from  W.  E.  Johnston,  M.  D.,  in  ref- 
erence to  the  subject  of  international  exchanges  between  the  Uiuted 
States  and  France. 

In  reply  I  beg  to  inform  you  that  this  Institution  has  been  for  a  num- 
ber of  years  charged  by  Congress  with  the  duties  of  exchanging  its  offi- 
cial publications  and  those  of  the  various  departments  of  the  United 
States  Government  for  similar  publications  of  foreign  governments, 
France  among  the  number. 

This  Institution  has  also  for  a  still  longer  period  maintained  a  much 
more  comprehensive  and  extended  system  of  communication  between 
learned  societies  and  specialists  of  the  New  World  and  those  of  the  Old, 
receiving  serial  and  other  publications  from  South  and  Central  Amer- 
ica, the  West  Indies,  and  the  British  provinces  of  North  America,  as 
well  as  those  of  the  United  States^  and  transmitting  them  through  its 
a^ren ts  abroad.    These,  vn  tvxm,  T^««m\i^  «>xil  ^%jt^5^^tt^\a.>^s5k  ^^Kuitries 
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represented  by  them  for  traDsmission  to  any  portion  of  America,  like- 
wise through  the  Smithsonian  Institution. 

A  special  element  in  the  Smithsonian  system  of  international  ex- 
changes consists  in  the  employment  of  a  number  of  agents  in  different 
portions  of 'Europe,  a  list  of  whom  is  herewith  inclosed.  It  will  be  seen 
that  the  agent  of  France  is  Mr.  Oustav  Bossange,  the  well-known  book- 
seller, of  Paris. 

It  will  be  entirely  agreeable  to  the  Smithsonian  Institution  to  adopt 
any  plan  of  communication  between  the  United  States  and  France  that 
may  be  considered  an  improvement  upon  the  present,  although  it  could 
not  now  undertake  to  assume  any  responsibility  beyond  that  of  taking 
charge  of  official  publications  interchanged  between  the  two.  govern- 
ments, and  of  any  parcels  addressed  to  scientific  individuals  and  insti- 
tutions. 

If  the  Department  of  State  should  think  proper  to  instruct  the  Ameri- 
can minister  at  Paris  to  serve  as  agent  in  these  transactions  it  will  be 
an  improvement  upon  the  present  system  which  we  shall  be  happy  to  see 
carried  into  effect. 

I  am,  very  respectfully  and  truly,  your  obedient  servant, 

Spencer  F.  Baibd, 
Secretary  of  Smithsonmn  Institution. 


[The  State  Department  to  the  Smithsonian  Institution.] 

Department  of  State,  Washington,  August  28, 1878, 

Spengeb  F.  Baird,  Esq., 

Secretary  of  the  Smithsonian  Institutiony  Washington^  D,  C. : 

Sir  :  Eeferring  to  your  letter  of  the  3rd  of  June  last  to  this  department 
in  relation  to  the  international  exchange  of  works  of  science,  a  copy  of 
which  was  transmitted  to  our  minister  at  Paris,  and  by  him  communi- 
cated to  Dr.  Johnston,  the  American  delegate  to  the  congress  for  pro- 
moting the  organization  of  a  more  extensive  system  of  such  exchanges, 
I  have  the  honor  to  inclose  herewith,  for  your  consideration,  a  partial 
report  just  received  by  this  department  from  Dr.  Johnston  as  to  the 
proceedings  of  the  congress  in  relation  to  the  subject-matter  of  this  cor- 
respondence. 

I  am,  sir,  your  obedient  servant, 

F.  W.  Seward, 

Acting  Secretary, 
llncloaure,'] 

Paris,  August  5, 1878. 
His  Excellency  Wm.  M.  Evarts, 

Secretary  of  State : 

Sir  :  In  reply  to  your  excellency's  letter  of  June  10,  addressed  to  the 
American  minister  at  Paris,  and  that  of  Mr.  Baird,  Secretary  of  the 
Smithsonian  Institution,  of  June  3,  accompanying,  both  relating  to  the 
proposed  official  organization  of  a  system  of  international  exchoAi^j^^  ol 
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works  of  science,  I  have  the  honor,  at  the  request  of  Mr.  Hitt,  charg^ 
d'affaires,  to  again  address  you  on  the  subject,  and  to  lay  before  you 
some  other  considerations  in  regard  to  this  scheme. 

All  the  governments  which  are  represented  by  diplomatic  agents  at 
Paris,  with  the  exception  of  England  and  Germany,  which  still  hold  out 
in  order  to  first  see  the  working  of  the  scheme,  have  given  in  their  ad- 
hesion and  agreed  to  the  creation,  within  the  bureaus  of  their  respective 
foreign  secretaries,  of  an  agency,  with  a  special  employ^,  charged  with 
the  duty  of  international  exchanges  of  works  of  science. 

It  is  hoped  that  an  arrangement  may  be  made  in  regard  to  the  trans- 
portation of  these  exchanges  which  will  reduce  the  expenses  to  a  mere 
trifle. 

Will  the  Smithsonian  Institution,  which  is  already  organized  for  this 
kind  of  work,  and  which  has  been  making  exchanges  with  a  certain 
number  of  foreign  governments  for  a  good  many  years,  assume  to  do 
this  work,  on  the  more  enlarged  and  more  official  scale  which  is  now 
proposed,  and  enter,  as  the  occasion  presents,  into  direct  communication 
with  the  different  foreign  bureaus;  or  will  it  demand  to  do  this  work 
through  the  foreign  legations  of  the  United  States;  or,  finally,  will  it 
prefer,  if  the  State  Department  will  do  this  work,  to  abandon  it  to  the 
State  Department  entirely  I 

The  foreign  bureaus  would  much  prefer,  for  the  sake  of  simplicity  and 
uniformity  in  the  service,  that  the  work  should  be  done  in  the  United 
States  exactly  as  it  is  done  here — ^that  is  to  say.  by  a  special  bui-ean 
established  within  the  State  Department.  The  American  legation  at 
Paris  would  also  prefer  that  the  exchange  should  be  made  by  direct 
communication  through  the  bureau,  rather  than  through  its  agency,  and 
it  is  probable  that  the  other  European  legations,  where  exchanges  are 
to  be  made,  would  also  prefer  the  direct  communication. 

Nevertheless,  as  regards  the  Smithsonian  Institution,  the  relations  of 
this  Institution  to  the  government,  and  its  superior  facilities  for  this 
kind  of  work,  are  so  well  known  tnat  in  the  various  meetings  of  the 
congress  no  objection  was  ever  raised  to  its  assimilation  with  the  pur- 
posed official  bureaus  of  the  different  governments. 

As  I  have  already  had  the  honor  of  informing  your  excellency,  the 
last  meeting  of  the  congress  was  composed,  exclusively,  with  the  excep- 
tion of  myself,  of  official  personages,  some  thirty  in  number,  mostly 
members  of  the  diplomatic  corps;  and  I  desire  to  know  of  your  excel- 
lency whether  it  would  not  be  more  appropriate  for  one  of  the  members 
of  the  American  legation  to  assume  hereafter  the  duty  of  representing 
the  United  States  in  this  congress.  In  view  of  the  fact,  however,  that 
there  may  not  be  more  than  one  or  two  more  meetings  of  the  congress, 
I  have  been  requested  by  the  legation  to  continue  to  fill  the  duty  of  the 
delegate  to  the  end. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

W.  E.  Johnston,  M.  J). 


[The  Smithsonian  Institution  to  the  State  Department.] 

Smithsonian  Institution,  September  17, 1878. 
Hon.  Wm.  M.  Evabts, 

Secretary  of  State : 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  a  communica- 
tion from  the  State  I>e;^aTtm<^\i\>^  ^^\^  ^^:(v^\y3t  28^  inclosing  a  letter 
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from  Dr.  W.  E.  Johnston,  of  the  5th  of  Augxist,  in  reference  to  the  par- 
ticipation of  the  Smithsonian  Institution  in  the  system  of  international 
exchanges. 

In  reply  to  the  suggestions  of  the  letter  referred  to,  I  beg  leave  to 
say  that  the  Smithsonian  Institution  has  been  engaged  for  nearly  thirty 
years  in  the  dbveloptnent  of  its  present  system  of  international  ex- 
changes, prosecuted  almost  entirely  at  the  expense  of  the  Smithsonian 
fund;  that  it  has  thoroughly  met  the  needs  and  wishes  of  the  scientific 
men  of  both  countries,  and  that  unless  there  is  some  assurance  that  the 
work  can  be  carried  on  with  equal  efficiency  under  some  new  arrange- 
ment it  would  be  considered  inexpedient  by  the  Board  of  Eegents  to 
made  any  change.  If,  however,  the  Government  of  the  United  States 
will  undertake  the  entire  expense  of  the  work  and  its  management  on 
a  scale  that  will  meet  all  the  requirements,  it  is  very  probable  that  the 
assent  of  the  Board  of  Eegents  can  be  had  to  the  proposition  to  trans- 
fer it  to  a  new  organization,  and  thus  be  enabled  to  devote  funds  thus 
released  in  some  other  direction. 

This,  of  course,  according  to  the  letter  of  Dr.  Johnston,  would  involve 
the  assumption  of  the  labor  at  least  by  the  State  Department,  and  the 
securing  of  the  necessary  appropriations  from  Congress  for  the  purpose. 

If  I  am  informed  by  the  State  Department  of  its  readiness  to  under- 
take the  expense  and  responsibility  attendant  upon  the  assumption  of 
the  system  of  international  exchanges  in  question,  I  will  take  pleasure 
in  referring  the  matter  to  the  Board  of  Begents  for  its  action* 

Very  respectfully,  your  obedient  servant, 

Spenceb  P.  Baibd, 
Secretary  of  Smithsonian  Institution, 


[The  State  Department  to  the  Smithfionian  Institution.] 

Department  of  State,  Washington,  September  2^^  1878. 

Prof.  Spencee  p.  Baibp, 

Secretary  of  the  Smithsonian  Institution : 

SiB:  I  have  received  and  carefully  considered  your  letter  of  the  17th 
instant,  in  reply  to  the  letter  of  this  Department  of  August  28th  ultimo, 
in  relation  to  the  international  system  of  exchanges  of  scientific  publi- 
cations proposed  by  a  conference  at  Paris,  in  which  the  United  States  is 
represented  by  Dr.  W.  E.  Johnston. 

I  quite  agree  with  the  opinion  expressed  through  you  by  the  Board 
of  Regents,  that  it  is  inexpedient  to  make  any  present  change  in  th.> 
admirable  and  efficient  system  of  literary  exchanges  with  foreign  coun- 
tries inaugurated  by  the  Smithsonian  Institution  nearly  thirty  years  ago, 
and  since  then  developed  to  its  present  proi)ortion8. 

The  letter  of  Dr.  Johnston,  of  August  5,  of  which  a  copy  was  sent  to 
you  with  the  Department's  letter  of  28th  idtimo^  %\ai\ft»  \5Qa.\»'*'**Cw6T5S^« 
3.  Mis.  10& 50 
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tions  of  the  Smithsonian  Institution  to  this  government,  and  its  superior 
facilities  for  conducting  exchanges  of  the  kind  proposed,  are  so  well 
known,  that,  in  the  various  meetings  of  the  congress,  no  objection  has 
been  raised  to  its  assimilation  with  the  proposed  official  bureaus  of  the 
different  governments.'*  It  is  believed  that  there  is  no  obstacle  to  effect- 
ing such  an  assimilation  substantially  on  the  basis  of  the  suggestions 
contained  in  your  letter  of  June  3, 1878. 

The  United  States  minister  at  Paris  has  therefore  been  directed  to 
convey,  through  Dr.  Johnston,  to  the  international  conference  the  opin- 
ion of  this  government,  that,  so  far  as  its  special  domestic  bureau  of  ex- 
change is  concerned,  it  is  preferable  to  leave  the  work  with  the  Smith- 
sonian Institution  rather  than  to  replace  it  by  the  organization  of  anew 
bureau  ad  hoc  in  the  Department  of  State,  but  that  no  objection  is  seen 
to  entering  into  a  common  arrangement  of  international  exchange,  pro- 
vided that  the  operations  of  the  Institution  be  assimilated  with  those  of 
the  foreign  bureaus  so  as  to  enable  it  to  act  as  though  it  were,  for  the 
special  purpose  in  view,  a  bureau  of  the  foreign  department  of  this  gov- 
ernment. 

As  you  make  no  categorical  answer  to  the  inquiry  contained  in  Dr. 
Johnston's  letter  of  the  5th  ultimo,  as  to  whether  the  Smithsonian  In- 
stitution  will  consent  ^^to  assume  to  do  this  work  on  the  more  enlarged 
and  more  official  scale  which  is  now  proposed,  and  enter,  as  the  occasion 
presents,  into  direct  communication  with  the  different  foreign  bureaus, 
or  will  it  demand  to  do  this  work  through  the  foreign  legations  of  the 
United  States,"  it  is  inferred  that  any  practical  arrangement  sanctioned 
by  the  conference  will  meet  the  approval  of  the  Board  of  Eegents. 
Mr.  Noyes  will,  therefore,  be  instructed  to  advise  Dr.  Johnston  in  that 
sense,  and  leave  the  details  of  assimilation  to  the  deliberation  of  the 
conference,  inclining,  however,  if  there  be  no  impediment  to  such  a 
course,  to  favor  the  designation  of  the  legations  of  the  United  States  in 
foreign  countries  as  the  channels  of  communication  between  the  several 
foreign  bureaus  and  the  Institution,  as  apparently  contemplated  in  your 
letter  of  the  3d  of  June  last.  Any  special  consideration  which  you  may 
be  disposed  to  advance  on  this  point  will  nevertheless  receive  prompt 
attention. 

I  am,  sir,  your  obedient  servant, 

Wm.  M.  Evabts. 


[The  State  Department  to  the  Smithsonian  Institution.] 

Department  of  State,  Washington,  October  30, 1878. 
Prof.  Spencer  F.  Baibd, 

Secretary  of  the  Smithsonian  Institution : 

Sm:  I  transmit  to  you  herewith  a  copy  of  a  note  received  from  the 
minister  of  Portugal  in  this  country,  giving  information  of  the  action  of 
the  Portuguese  GoveiimieTit  m>3£ix^i<^\fc\\Rftk\ft  ^^^^ssv^^  oC  ^publications 
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Trith  foreign  governments.  The  department  will  commanicate  to  the 
minister  the  substance  of  any  statement  which  may  be  received  from 
yon  in  relation  to  the  subject. 

I  am,  sir,  your  obedient  servant, 

F.  W.  Sewabd, 
Assistant  Secretary. 

[  JficlMtire  No.  1. — ^Translation.] 

Note  from  Viscount  JDas  Nogueiras. 

Legation  of  Portugal, 
Washington,  19th  of  October,  1878. 

Mr.  MmiSTEB :  I  have  the  honor  to  inform  you  that  for  the  purpose 
of  organizing,  upon  the  basis  of  the  geographical  congress  of  Paris  in 
1876,  the  service  of  scientific,  literary,  and  artistic  exchanges  between 
Portugal  and  the  foreign  nations,  and  to  the  end  of  profiting  by  the  offers 
already  made  by  different  countries  of  commencing  to  send  to  Lisbon 
several  collections  of  inestimable  value,  the  government  of  His  Most 
Faithful  Majesty  has  named,  in  order  to  provisionally  constitute  a  Por- 
tuguese committee  of  exchanges,  the  Marquis  of  Souza  Holstein,  peer 
of  the  kingdom,  vice  inspector  of  the  Royal  Academy  of  Fine  Arts,  mem- 
ber of  the  Eoyal  Academy  of  Sciences,  member  of  the  central  permanent 
committee  of  geography,  and  Jos6  Julio  Eodrigues,  professor  to  the 
polytechnic  school,  chief  of  the  photographic  section  of  the  general  direc- 
tion of  geodetic  works,  member  of  the  Royal  Academy  of  Sciences,  sec- 
retary of  the  permanent  central  committee  of  geography. 

In  making  the  communication  to  you,  I  hope,  Mr.  Minister,  that  the 
persons  composing  the  Portuguese  committee  will  be  ofidcially  recognized 
in  their  relations  with  the  committees  of  the  United  States. 

I  profit  by  this  occasion  to  renew  to  you  the  assurance  of  my  high 
consideration, 

Viscount  das  Nogubibas. 

llnclosure  No.  2. — ^Translation.] 

Declaration  of  the  Portuguese  Government  relative  to  the  establishment 
of  a  provisional  commission  of  international  exchanges. 

Ministry  of  Foreign  Affairs,  November  21, 1876. 

In  consideration  that  it  is  of  the  greatest  importance  to  organize  with- 
out delay  the  service  of  scientific,  literary,  and  art  exchanges  between 
Portugal  and  foreign  countries,  although  it  be  only  provisionally  and 
until  such  definite  action  maybe  taken  as  the  importance  of  the  subject 
demands,  in  conformity  with  the  basis  laid  down  at  Paris  at  the  congress 
of  1875,  and  in  accordance  with  the  negotiations  entered  upon ; 

In  consideration  that  it  is  important  not  to  delay  the  work  commenced 
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by  His  Majesty's  Government  for  the  pnrpose  of  securing  for  the  Portu- 
guese public  establishments  numerous  and  valuable  elements  for  study ; 

In  consideration  that  it  becomes  indisx>ensable  to  profit  by  the  offers 
made  by  several  foreign  countries  which  desire  to  send  to  Portugal  col- 
lections  of  incontestible  value: 

His  Majesty  the  King  decrees,  through  the  ministry  of  foreign  affairs, 
that  the  Marquis  of  Souza  Holstein,  senator,  &c,  &c.,  and  Jos6  Julio 
Eodrigues,  professor  at  the  i)olytechnic  school  of  Lisbon^  &c.,  &c.,  be 
provisionally  charged  with  the  organization  of  the  above-named  service 
of  scientific,  literary,  and  art  exchanges  between  Portugal  and  foreign 
countries,  authorizing  them  to  make  requisition  to  the  above  ministry 
for  what  they  may  need  for  the  perfect  accomplishment  of  the  mission 
which  His  Msyesty  has  deigned  to  confide  to  their  zeal  and  patriotism. 

Given  at  the  Palace  October  28, 1876. 

Jaao  D'Andbate  Coevo. 
Countersigned. 

Minister  of  Foreign  Affairs j 

JOBGE  GESAB  DE  FIGANIEBE. 


[The  Smithsonian  Institation  to  the  State  Department.] 

^  Smithsonian  Institution,  November  7, 1878. 

Hon.  WnjJAM  M.  Eyabts, 

Secretary  of  State : 

Sib  :  In  acknowledging  the  receipt  of  your  communication  of  Sep- 
tember 26,  concerning  the  system  of  intematioual  exchanges  to  be  con- 
ducted under  government  auspices  by  the  various  nations  of  the  world, 
I  beg  to  renew  the  assurance  that  the  Smithsonian  Institution  will  be 
pleased  to  enter  into  any  relations  of  the  kind  in  question  that  may  be 
authorized  by  its  Board  of  Begents.  The  precise  form  of  co-operation 
on  the  part  of  the  Institution  will  probably  be  deemed  by  the  board  as 
immaterial,  provided  the  result  is  likely  to  add  to  the  renown  of  Mr. 
Smithson,  the  founder  of  the  establishment. 

Whether  the  parcels  that  may  be  on  hand  for  the  rest  of  the  world 
shall  be  delivered  to  the  foreign  legations  here,  or  forwarded  through 
the  American  legations  abroad,  is  a  matter  of  no  special  moment 
Whatever  practicable  system  may  be  adopted  by  the  international  con- 
vention will  be  duly  considered  and  doubtless  adopted  by  the  board. 

I  have  also  the  honor  to  acknowledge  the  receipt  of  a  letter  of  October 
30,  inclosing  a  communication  from  the  legation  of  Portugal,  designating 
a  commission  in  Lisbon  to  receive  and  take  charge  of  any  future  trans- 
missions to  that  country  from  the  United  States. 

Very  respectfully,  your  obedient  servant, 

Spenceb  F.  Baibd, 
BecTdar^  of  8m\tK«onian  InstituHon. 
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[The  State  Department  to  the  Smithsonian  Institution.] 

Department  of  State,  Washington,  November  14, 1878. 
Pro£  Spencbb  P.  Baibd, 

Secretary  of  the  Smithsonian  Institution: 

SiB :  Your  letter  of  the  7th  instant,  in  relation  to  the  contemplated 
assimilation  of  the  Smithsonian  Institution's  system  of  international 
exchanges  with  the  international  bureau  which  it  is  proposed  to  estab- 
lish in  accordance  with  the  conclusions  of  the  Paris  congress,  has  been 
received. 

It  is  a  source  of  gratification  to  this  government  to  learn  the  readi- 
ness of  the  Smithsonian  Institution  to  enter  into  any  practicable  ar- 
rangement which  may  be  made  in  furtherance  of  an  extended  interna- 
tional scheme  of  exchanges. 

The  details,  however,  of  the  proposed  arrangement,  so  far  as  the  other 
countries  are  concerned,  are  but  imperfectly  known  at  present,  although 
it  is  believed  that  the  plan  is  such  that  the  Smithsonian  Institution,  in 
merging  its  exchange  system  therein,  would  not  only  increase  its  sphere 
of  operations,  but  be  relieved  to  a  great  extent  of  the  trouble  and  ex- 
pense involved  in  transmitting  foreign  exchanges  to  this  country.  At 
any  rate,  knowing  the  great  benefits  which  have  accrued  and  are  accru- 
ing to  scientific  effoii:  in  all  parts  of  the  world  through  the  well-ordered 
exertions  of  the  Smithsonian,  this  department  would  not  favor  any  ar- 
rangement which  might  tend  to  curtail  in  any  way  the  comprehensive 
results  now  attained. 

An  instruction  has  been  to-day  sent  to  the  United  States  minister  at 
Paris,  requesting  him  to  obtain,  if  possible,  precise  information  as  to 
the  working  details  of  the  proposed  international  arrangement,  in  order 
that  the  question  whether  the  Smithsonian  plan  of  exchanges  can  be 
thereto  assimilated  may  be  understandingly  considered.  Mr.  Noyes 
has  been  especially  directed  to  ascertain  what  facilities  of  exchange,  if 
any,  it  is  prox)Osed  to  accord  to  private  scientific  organizations  and  in- 
dividuals, whether  in  the  countries  adhering  to  the  proposed  plan  or 
in  countries  outside  of  its  scope.  If  a  practicable  basis  can  be  found 
for  the  assimilation  of  the  operations  of  the  Smithsonian  bureau  of  ex- 
changes with  those  of  the  international  bureau,  it  is  conceived  that  it 
should  secure  to  the  former  full  freedom  of  action  for  so  much  of  its 
present  plan  of  work  as  may  not  be  embodied  in  the  contemplated 
scheme. 

I  am,  sir,  your  obedient  servant, 
Wm.  M.  Evasts. 
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[The  State  Department  to  the  SmithsoDlan  Institution.] 

Department  of  State,  Washington,  January  10, 1879. 
Prof.  Spencer  F.  Baibd, 

Secretary  Smithsonian  Institution : 

Sm:  Eeferring  to  my  letter  of  the  14th  of  ITovember  last,  addressed 
to  yoa,  in  relation  to  the  contemplated  assimilation  of  the  Smithsonian 
system  of  international  exchanges  with  the  plan  proposed  by  the  inter- 
national congress  at  Paris,  I  have  now  the  pleasure  to  transmit  here- 
with copy  of  a  recent  dispatch  from  the  United  States  minister  at  Paris, 
inclosing  a  communication  from  Dr.  William  E.  Johnston  in  answer  to 
the  specific  inquiries  of  the  department. 

It  appears  from  Dr.  Johnston's  report  that  no  essential  change  has 
been  made  in  the  plan  proposed  two  years  ago  for  the  organization  of 
the  international  bureau  and  the  conduct  of  the  business  of  reciprocal 
exchange.  The  *'  printed  documents  "  referred  to  were  received  with  a 
letter  from  Dr.  Johnston,  dated  March  15, 1876,  and,  being  sent  to  the 
Secretary  of  the  Treasury,  were,  by  that  officer,  referred  to  your  prede- 
cessor, Dr.  Henry,  whose  reply,  under  date  of  May  4, 1876,  has  formed 
the  basis  of  the  subsequent  proceedings  and  instructions  of  this  depart- 
ment in  the  matter.  For  your  convenience,  however,  I  transmit  here- 
with the  duplicate  copy  of  the  "projet  de  reglement"  received  from  Dr. 
Johnston. 

You  are  already  aware  of  the  desire  of  this  department  to  secure  to 
the  Smithsonian  Institution,  in  event  of*  its  admission  to  the  proposed 
international  system,  the  fullest  liberty  of  action  and  the  utmost  en- 
hancement of  its  utility,  without  entailing  any  additional  burden  on  its 
resources.  It  is  thought  that  this  can  be  accomplished  without  diffi- 
culty. 

To  that  end,  I  will,  however,  thank  you  to  make  a  careful  review  of 
the  whole  subject,  in  the  light  of  Dr.  Johnston's  last  repoi-t,  with  a  view 
to  determine  the  precise  status  of  the  Smithsonian  as  an  international 
bureau  under  the  projected  plan.  I  would  suggest  that  a  detailed  mem- 
orandum setting  set  forth  the  bases  on  which  j'^our  co-operation  conld  be 
effected,  on  the  plan  of  the  circular  of  the  ministry  of  public  instruc- 
tion and  the  fine  arts  which  accompanied  Dr.  Johnston's  letter  of  March 
15, 1876,  would  be  very  serviceable  for  submission  to  the  Paris  con- 
gress. 

I  am,  sir,  your  obedient  servant, 

Wm.  M.  Evabts. 

[Iwlo9ure^o.  1.] 

Legation  of  the  United  States,  Paris,  December  13, 1878. 

Hon.  Wm.  M.  Evabts, 

Secretary  of  State : 

Sm :  Eeferring  to  your  dispatch  No.  107,  of  ^November  14, 1878, 1  have 
the  honor  to  inclose  herewith  a  copy  of  a  communication  fiom  Dr.  Will- 
iam E.  Johnston  (wittit^o  docx3L\afc\i\i^  ^\i\i<s^<^^\^^\^\ah  discusses  and 
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answers  so  fully  the  qaestioDS  contained  in  your  dispatch  that  I  will 
only  add  that  I  approve  the  remarks  and  conclusions  of  the  writer. 
I  have  the  honor  to  be,  your  obedient  servant, 

Edwabd  F.  Noyes. 

[Inolosure  ^o,  2.] 

Paris,  December  9, 1878. 

His  Excellency  General  INToyes, 

Minister  of  the  United  States^  Paris  : 

Dear  Sie:  In  reply  to  your  demand  for  information  in  regard  to  the 
proceedings  of  the  conference  for  organizing  a  system  of  international 
exchanges  of  works  of  science,  I  have  the  honor  to  send  you  herewith 
inclosed  two  copies  of  the  plan  drawn  up  by  the  conference,  and  one 
copy,  the  only  one  in  my  possession  for  the  moment,  of  the  plan  of  or- 
ganization of  the  French  bureau  for  carrying  out  the  French  part  of  the 
scheme. 

I  beg  leave,  however,  to  recall  through  you,  to  the  memory  of  the 
State  Department,  that  I  have  already  nearly  two  years  ago  furnished 
copies  of  these  documents  to  that  department. 

I  take  this  occasion  to  state  that  no  alterations  or  amendments  were 
made  in  the  subsequent  meetings  of  the  conference  to  the  printed  docu- 
ments herein  sent.  They  will  be  found  to  cover  most  of  the  questions 
which  you  desired  answered. 

But  in  reply  to  the  question  of  the  honorable  Secretary  of  State  as  to 
how  the  exchanges  are  to  be  made,  I  would  state  that  in  the  discussions 
of  the  conference  it  was  assumed  as  a  matter  of  course  that  they  should 
be  made  directly  from  bureau  to  bureau  without  passing  through  the 
respective  legations,  and  that  in  all  probability  the  postal  service  could 
be  obtained  gratis. 

These  ])oints  had  not  been  otherwise  determined  at  the  last  meeting, 
and  I  am  not  able  to  state  at  this  moment  whether  any  arrangement 
has  yet  been  made  about  free  transportation  or  not.  This  question  will 
undoubtedly  come  under  consideration  at  the  next  meeting  of  the  con- 
ference, and  I  will  take  the  earliest  occasion  thereafter  to  inform  you  of 
tlie  proceedings  of  the  conference  on  the  subject. 

The  great  exhibition  of  this  year,  and  the  unusual  activity  in  local 
and  national  affairs  of  the  new  minister  of  public  instruction  and  fine 
arts  (at  whose  oflttce  and  under  whose  auspices  the  conference  was  held), 
have  prevented  any  meeting  of  the  conference  for  nearly  a  year.  It  will 
not,  however,  be  long  before  another  meeting  is  called. 

If  the  honorable  Secretary  of  State  of  the  United  States,  or  the  hon- 
orable director  of  the  Smithsonian  Institution,  which  has  so  large  an 
experience  in  the  matter  of  international  exchanges,  desire  to  introduce 
any  modifications  into  the  printed  plan  herewith  sent,  or  add  any  new 
features  thereto,  I  will  only  be  too  happy  to  propose  these  modifications 
or  amendments  at  the  next  meeting  of  the  conference,  and  can  guaran- 
tee in  advance  a  favorable  hearing. 

I  may  add  finally'  that  at  the  last  sitting  of  the  conference  the  only 
governments  which  hesitated  to  give  in  their  adhesion  were  those  of 
England  and  Germany.  The  delegates  of  these  government's  demanded 
time  to  see  the  operation  of  the  scheme,  but  it  is  expected  that  they  will 
finally  adhere. 

1  have  the  honor  to  be,  with  the  highest  sentiments  of  esteem,  your 
most  obedient  servanf, 

Wm.  E.  Johnston,  M.  D., 
Delegate  far  the  United  iStates. 
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[The  Belgian  Commismon  to  the  Smithflonian  iDstitntion.] 

Brassels,  January  24, 1879. 

DiEECTOBS  OP  THE  SMITHSONIAN  INSTITTTTION  : 

Gentlemen  :  On  the  25th  of  May,  1878,  we  had  the  honor  to  forward 
to  yon  a  considerable  nnmber  of  Belgian  publications  in  exchange  for 
those  which  yon  had  sent  to  ns  some  time  previously. 

.We  hoped  by  this  sending  to  establish  a  system  of  regular  trans- 
missions of  our  respective  intellectual  productions  between  your  Insti- 
tution and  our  exchange  commission. 

We  sent  you  at  the  same  time  the  papers  relative  to  the  organization 
of  our  exchange  system,  a  list  of  our  periodical  publications,  and  the 
Bibliography  of  Belgium,  begging  you  to  indicate  what  works  you  de- 
sired.   Finally,  we  informed  you  of  our  own  desiderata. 

•  •••••  • 

We  therefore  earnestly  entreat  you,  gentlemen,  to  consider  the  mat- 
ters treated  of  in  our  note.  An  agreement  upon  a  regular  system  of 
exchange  would  be  of  great  advantage  to  science  and  to  the  progress 
of  which  your  Institution  is  a  powerful  promoter. 

Accept  the  assurance  of  my  highest  consideration. 

L.  Alvin,  President 

0.  Buelens,  Secretary. 


[The  Smithsonian  Institution  to  the  State  Department.] 

Smithsonian  Institution,  February  5, 1879. 

Hon.  William  M.  Eyabts, 

Secretary  of  State : 

SiB :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  10th  of  January  in  reference  to  the  participation,  by  the  Smithson- 
ian Institution  and  the  State  Department,  in  the  proposed  system  of 
international  exchanges,  suggested  and  in  a  measure  established  by  the 
international  congress  of  Paris,  together  with  inclosures  from  the  Amer- 
ican minister  at  Paris,  and  a  memorandum  of  proposed  regulations  and 
conditions. 

Apologizing  for  the  necessary  delay  in  my  reply,  I  beg  to  say  that  the 
direct  exchange  between  the  Smithsonian  Institution  and  the  French 
bureau  has  commenced  by  the  receipt  of  one  box  of  scientific  publica- 
tions from  Paris,  and  the  transmission  of  several  boxes  by  the  Smith- 
sonian Institution. 

The  schedules  of  the  contents  of  the  one  box  already  received,  and  of 
another  not  yet  to  hand,  have  been  forwarded  by  the  Baron  de  Yatte- 
ville,  who  is  in  charge  of  the  Paris  agency;  and  it  is  probable  that  the 
work  will  be  continued  now  without  any  serious  impediment. 

The  Smithsonian  Institution  is  now  making  up  a  large  sending  for 
Paris,  which  will  fill  fttt^ii  ot  ^j-w^v^X.^  \i(^^<^^  and  be  transmitted  iit  ac- 
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cordance  with  the  proposed  plan.  This,  as  I  understand  it,  is  to  be  as 
follows:  The  Smithsonian  Institution,  in  continuation  of  its  arrange- 
ment with  the  Library  of  Congress,  will  forward  at  least  once  a  year  to 
the  agency  in  Paris  a  complete  set  of  the  publications  of  the  United 
States  Government,  provisions  having  been  made  to  that  end  by  law  of 
Congress  directing  the  Public  Printer  to  reserve  fifty  sets  for  interna- 
tional exchange  of  all  works  printed  by  the  government  office,  whether 
by  direct  order  of  Congress  or  by  the  departments.  This,  of  course,  does 
not  include  any  confidential  papers  for  the  State  or  other  departments, 
but  does  embrace  their  general  circulars,  reports,  &c.,  prepared  for  their 
own  use. 

Secondly,  the  Smithsonian  Institution  will  receive  from  the  various 
societies  of  the  United  States  publishing  transactions,  and  from  men  in- 
terested in  research,  and  maintaining  relations  with  correspondents 
abroad,  whatever  they  may  wish  to  forward  to  France.  All  the  parcels 
for  any  one  address  will  be  concentrated  in  one  or  more  bundles,  each 
bearing  the  address  of  the  proper  party,  and  indorsed  as  sent  by  the 
Smithsonian  Institution.  The  parcels  will  then  be  inclosed  in  the  nec- 
essary number  of  boxes  and  addressed  to  the  bureau  of  the  French 
agency,  and  forwarded  from  New  York  by  suitable  vessel;  steamer,  if 
the  amount  is  small;  sailing-vessel,  if  large.  A  bill  of  lading  will,  of 
course,  be  sent  to  the  agency,  together  with  a  detailed  invoice  of  the 
several  addresses. 

The  Smithsonian  Institution  will  deliver  its  boxes  at  the  seaport  free 
of  charge ;  after  that,  the  expense  of  transmission  to  Paiis  will  be  borne 
by  the  French  bureau. 

In  return,  it  is  expected  that  the  French  bureau  will,  in  the  first 
place,  charge  itself  witli  the  gathering  together  and  transmission  of  all 
the  public  documents  of  France,  and  that  it  will  receive  all  parcels 
delivered  to  it  by  societies,  institutions,  and  individuals  in  France  for 
transmission  to  correspondents  in  America. 

It  is  to  be  understood  that,  as  heretofore,  the  Smithsonian  Institution 
will  include  in  its  transmissions  all  the  publications  of  the  various  de- 
partments of  the  United  States  Government  and  those  of  American 
countries  outside  of  the  United  States,  such  as  Canada,  Mexico,  Chili, 
&c.  It  will  also  be  willing  to  receive  from  the  Paris  agency  corre- 
sponding parcels  for  Canada  and  other  portions  of  America. 

I  beg  to  inclose  also  certain  rules  which  have  lately  been  put  in  force 
by  the  Smithsonian  Institution  in  connection  with  its  system  of  inter- 
national exchanges,  in  which  certain  restrictions  are  indicated,  which 
may  properly  be  followed  by  the  French  bureau.  The  principal  of  these 
consists  in  the  refusal  to  receive  any  parcels  that  are  in  any  way  duti- 
able, such  as  books  purchased  for  the  use  of  private  individuals,  as 
well  as  scientific  and  philosophical  apparatus,  &c.  It  is  also  proposed 
to  place  a  restriction  upon  the  transmission  of  objects  of  natural  history 
which  are  extremely  bulky,  and  the  interchange  of  which  is  in  most 
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cases  a  matter  of  pecuniary  profit  and  not  for  the  advancement  of  sci- 
ence. Special  exceptions  will  always  be  made  in  regard  to  applicatioDS 
for  the  transmission  of  articles  of  the  kind  sent  to  any  of  the  leading 
public  museums  of  the  country. 

It  will,  of  course,  be  understood  by  the  Department,  as  previously 
explained,  that  the  exchange  of  government  publications  is  directly  in 
the  interest  of  the  Library  of  Congress,  and  that  all  the  works  received 
by  the  Smithsonian  Institution  itself  are  placed  on  deposit  in  the  same 
establishment. 

If,  as  suggested  by  the  American  minister  to  France,  it  becomes  pos- 
sible to  send  packages  of  international  exchanges  free  by  post,  it  will 
greatly  relieve  the  labor  and  responsibility  of  the  work,  permitting  the 
sendings  to  be  made  with  much  greater  frequency. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Spenceb  F.  Baibd, 
Secretary  of  the  Smithsonian  Institution, 


[The  Smithsonian  Institution  to  the  French  Commission.] 

Smithsonian  Institution, 

Washington  City,  February  8, 1879. 
Baron  E.  de  Vatteville, 

Commisvioner  des  JSchanges  Internationauxj  Paris j  France: 

Deab  Sm:  In  addressing  you  in  regard  to  the  subject  of  the  inter- 
national exchange  between  the  Smithsonian  Institution  and  the  bureau 
under  your  direction,  I  write  at  much  length,  even  at  the  risk  of  repeat- 
ing the  substance  of  previous  letters,  being  desirous  of  making  complete 
and  satisfactory  arrangements  for  the  future  prosecution  of  this  import- 
ant work. 

As  you  are  doubtless  aware,  the  Smithsonian  Institution  has  for  many 
years  been  engaged  in  the  development  of  a  system  of  international  ex- 
change, which  is  now  very  extensive  and  complete,  and  so  far  has  been 
conducted  entirely  at  its  expense,  and  not  by  appropriations  of  the 
United  States  Government.  The  actual  outlay  amounts  to  more  than 
$10,000  a  year,  or  to  more  than  one-fourth  of  the  entire  Smithsonian 
income. 

This  exchange  consists  of  two  divisions : 

The  one  embracing  exclusively  the  publications  of  the  United  States 
Government,  to  be  exchanged  for  corresponding  publications  of  other 
governments. 

The  other  consisting  of  the  works  of  the  various  learned  and  scientific 
societies  and  of  scientific  men. 

The  system  of  government  exchanges  was  initiated  by  the  Smithson- 
ian Institution  in  1867,  at  which  time  the  inclosed  circuhir  was  issued 
by  my  predecessor.  It  was  intended  to  embrace  everything  printed  at 
the  expense  of  tlieT3ni\;eA  S\."a,\fc^  Qto^^x^wmftut^  with  the  guarantee  that 
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nothing  whatever  should  be  omitted,  however  trivial  and  apparently  nn- 
important.  These  publications  were  to  be  sent  to  such  governments 
only  as  would  agree  to  make  an  equally  exhaustive  return,  the  trans- 
missions to  be  made  respectively  at  times  most  convenient  to  the  con- 
tracting parties,  on  the  part  of  the  United  States  about  once  a  year. 

Gnie  Smithsonian  Institution  agreed  to  deliver  its  boxes,  free  of  ex- 
pense, at  New  York,  or  any  other  convenient  point  of  shipment  in  the 
United  States,  the  remaining  charges  to  be  met  by  the  recipient.  The 
returns  in  like  manner  to  be  delivered  at  a  seaport  in  Europe;  the 
remaining  expenses  to  be  paid  here. 

Various  delays  occurred,  and  it  was  not  until  1873  that  the  first  trans- 
mission could  be  made. 

At  present  thirty-two  sets  of  forty-eight,  reserved  for  the  purpose,  are 
disposed  of  to  as  many  governments;  sixteen  sets  remaining  on  hand, 
each  occupying  eleven  boxes,  of  about  300  pounds.  As  France  has  re- 
ceived the  first  eleven  boxes  of  the  series,  the  continuation  will  consist 
of  the  twelfth  and  succeeding  numbers. 

What  we  especially  desire  now  from  France  in  return  for  this  sending 
is  not  merely  the  special  publications  of  some  of  the  scientific  bureaus, 
but  a  series  of  everything  published  by  the  state,  as  complete  as  that 
which  we  send,  to  include  the  records  of  the  legislation  of  the  republic, 
its  reports  upon  education,  statistics,  commerce,  navigation,  topograph* 
ical  and  geological  explorations,  &c. 

Can  we  look  forward  to  this  through  your  instrumentality  f  We  do 
not  expect  that  the  series  can  commence  as  far  back  as  that  which  we 
have  sent,  and  are  quite  willing  to  have  it  begin  with  the  present  year, 
or  perhaps  with  1878. 

Will  it  not  be  expedient  to  secure  in  France  some  provision  like  that 
made  by  the  United  States  Government,  and  which  alone  will  accom- 
plish the  desired  object,  namely,  that  of  directing  the  Public  Printer  to 
reserve  a  certain  number  of  copies  of  every  ofiSicial  document  for  the 
purpose  of  international  exchange  f 

The  second  division  of  our  system  of  exchanges  is  that  relating  par- 
ticularly to  learned  societies  and  men  of  science ;  it  also  includes  trans- 
missions of  separate  bureaus  of  the  United  States  Government  to  their 
correspondents.  The  publications  of  the  latter  class  are  all  embraced 
in  the  full  series  of  the  govermental  exchanges  included  in  the  first 
division  and  are  consequently  duplicates,  very  useful,  however,  for  bu- 
reaus, public  libraries,  scientific  societies,  &c. 

I  beg  to  inclose  the  rules  lately  adopted  for  the  guidance  of  corre- 
spondents of  the  Smithsonian  Institution.  These,  you  will  see,  exclude 
objects  of  natural  history  except  when  especially  authorized.  There  is 
at  present  an  immense  amount  of  interchange  of  plants,  minerals,  and 
other  objects  of  natural  history  between  amateurs,  which  is  of  no  special 
advantage  to  science.  We  therefore  propose  to  exclude  natural  history 
objects,  excepting  in  the  interest  of  some  special  scientific  research. 
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It  is  to  be  noted  in  this  connection  that  the  Smithsonian  Institation 
discharges  its  function  of  intermediary  of  exchange,  not  merely  between 
the  institutions  of  the  United  States,  but  also  of  all  America;  and  that 
it  is  the  established  agent  of  exchange  for  the  societies  of  Canada,  aa 
well  as  of  Mexico,  of  Chili,  and  other  Central  and  Sonth  American  States. 
This  policy  it  is  entirely  willing  to  continue^  and  you  can,  therefore,  mfh- 
out  hesitation,  send  any  parcel  that  may  come  to  yonr  agency  addressed 
to  any  portion  of  America,  the  further  transmission  and  final  deliveiy  of 
which  we  promise  within  such  time  as  may  be  practicable. 

I  now  beg  leave  to  make  some  suggestions  for  the  more  thorough  ac- 
complishment of  the  object  which  we  both  have  so  much  at  heart 

In  the  first  place,  I  would  ask  that  all  boxes  be  addressed  ^*  Smith- 
sonian Institution,  Washington,  care  of  the  Collector  of  Customs,  New 
York,"  and  that  two  regular  bills  of  lading  of  the  shipment  from  Havre 
or  ot^er  seaport  of  France  to  Kew  York  be  sent  to  the  Smithsonian  In- 
stitution simultaneously  with  or  before  the  transmissioiL.  In  this  way 
we  shall  have  no  difficulty  in  looking  after  the  box  or  boxes  and  in  se- 
curing their  arrival  in  Washington  at  the  earliest  possible  moment. 

Of  course,  if  you  have  an  agency  in  New  York,  we  shall  be  pleased  to 
be  placed  in  commnnication  with  it.  But  such  agency  is  not  necessary 
if  you  will  send  duplicate  bills  of  shipment,  as  suggested. 

If  it  is  more  convenient  to  you  to  have  all  the  charges  from  Paris  to 
Washington  paid  here,  and  in  the  same  way  to  receive  the  boxes  from 
Washington  and  pay  the  expenses  in  Paris,  it  will  be  equally  agreeable 
to  U& 

May  we  not  assume— which  I  trust  is  the  case— that  your  bureau  will 
receive,  without  any  restriction  whatever,  everything  sent  by  the  Smith- 
sonian* Institution  intended  for  public  bureaus,  learned  societies,  libra- 
ries, and  men  of  the  whole  of  France  and  its  dependencies  in  Algena,  and 
that  it  will  see  to  the  frirther  transmission  of  these  packages  fix>m  Paris! 

Should  this  trust  be  accepted,  we  will  notify  the  consignee  of  each 
sending  that  a  package  has  been  forwarded  through  you^  and  instruct 
him  or  it  to  apply  to  you  for  the  same. 

Of  course,  we  accept  an  equally  exhaustive  mission  on  our  part  If 
authorized,  we  will  send  a  circular  to  each  of  our  correspondents  in 
France,  instructing  them  to  send  all  parcels  to  you  instead  of  to  M. 
Bossange,  our  present  agent,  who  has  recently  failed  in  business. 

I  greatly  regret  to  state  that  the  collection  of  books  advised  by  yon 
under  date  of  July  22  has  not  .yet  come  into  our  possession.  I  have 
written  to  M.  Bossange,  asking  him  for  information  on  the  subject  Ib 
it  certain  that  it  was  sent  to  that  agent  f 

The  invoice  of  the  27th  of  September  has  been  duly  received,  bat  all 
the  works  enumerated  were  not  found.  I  beg  to  send  herewith  a  list 
of  what  is  still  wanting. 

If  I  understand  aright,  the  rules  of  the  international  bureau  content 
plate  the  placing  oi  psucika.^^-^  \\i\KSi^^  Coy  a  particular  country  in  the 
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hands  of  the  resident  minister  of  that  country;  or,  in  other  words,  that 
the  parcels  from  the  Smithsonian  Institution  for  your  country  are  to  be 
turned  over  to  the  minister  of  France  in  Washington,  and  those  for 
the  United  States  to  the  American  minister  in  Paris. 

It  is  quite  immaterial  to  us  which  method  is  preferred,  although,  as  a 
matter  of  business,  we  think  the  transmission  can  be  made  more  direct 
by  ourselves  to  New  York,  and  by  you  to  Havre.  Please  advise  us  on 
this  head. 

Trusting  that  the  length  of  this  communication  will  be  justified  by 
the  desire  to  put  on  a  proper  basis  so  important  a  transaction  as  that  of 
the  international  exchange  of  tbe  whole  of  America  with  the  Eepublic  of 
France, 

I  have  the  honor  to  be,  very  resi)ectfully,  your  obedient  servant, 

Spengeb  p.  Baibd, 
Secretary  of  Smithsonian  Institution. 


[The  State  Department  to  tbe  Smithsonian  Institution.] 

Department  of  State,  Washington,  February  8, 1879. 
Professor  Spenoeb  F.  Baibd, 

Secretary  of  the  Smithsonian  Institution: 

SiB:  I  inclose  herewith  for  your  information  a  copy  of  a  letter  ad- 
dressed to  this  department  by  the  principal  librarian  of  the  British  Mu- 
seum, conveying  the  thanks  of  its  trustees  for  the  present  in  oontinua- 
tion  of  former  donations  of  certain  public  documents  of  the  (Government 
of  the  United  States,  which  were  received  through  the  Smithsonian  In- 
stitution. 

I  am,  sir,  your  obedient  servant, 

«  F.  W.  Sewabd, 

Assistant  Secretary, 

[Indasure,  ] 

British  Museum,  January  25, 1879. 
The  Secbetabt  of  State, 

Oovernment  of  the  United  States: 

Sib  :  I  am  directed  by  the  trustees  of  the  British  Museuln  to  acknowl- 
edge the  receipt  through  the  Smithsonian  Institution  of  the  present 
wluch  the  Government  of  the  United  States  has  been  so  good  as  to  make 
to  them,  in  continuation  of  former  donations,  of  the  series  of  the  reports 
of  the  committees  of  the  United  States  Senate,  1877-'78,  Washington, 
1878,  8vo.,  together  with  a  collection  of  reports  and  other  State  papers, 
referring  to  the  administration  of  the  Government  in  the  United  States, 
during  the  years  1877-78. 

I  am  requested  that  you  will  be  pleased  to  cause  the  expression  of  the 
best  thanks  of  the  trustees  of  the  British  Museum  to  be  conveyed  to  the 
Government  of  the  United  States  for  this  present,  which  constitutes  an 
addition  of  much  interest  to  the  national  library  of  this  country. 

I  have  the  honor  to  be,  sir,  your  most  obedient,  humble  servant, 

Edwabd  a.  Bond, 
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[The  Smithsonian  Institntion  to  the  Belgian  Commission.] 

Smithsonian  Institntion, 

Washington  City,  March  13,  1879. 
Monsieor  L.  Alvin, 

President  of  Belgicm  Commission  of 

International  Exchanges^  Brussels^  Belgium: 

Sib  :  I  have  to  apologize  for  the  temporary  cessation  of  the  corre- 
spondence between  yourself  and  the  Smithsonian  Institution  in  reference 
to  the  proposed  system  of  international  exchange. 

The  death,  in  May  last,  of  my  lamented  predecessor,  Professor  Joseph 
Henry,  has  caused  an  interraption  in  the  business  of  the  Institution,  from 
which  it  has  only  recently  recovered ;  but  I  trust  that  the  matters  referred 
to  will  hereafter  be  prosecuted  with  due  dispatch  and  accuracy. 

The  Smithsonian  Institution,  as  already  explained  to  your  honorable 
commission,  has  now  in  charge  two  distinct  departments  of  international 
exchanges.  The  first  is  that  carried  on  in  behalf  of  the  Government  of 
the  United  States  for  the  benefit  of  the  national  library  at  Washington. 
For  this  purpose  the  official  printer  is  instructed  to  reserve  fifty  sets  of 
the  publications,  not  only  of  the  Congress  of  the  United  States,  but  also 
of  the  several  bureaus  of  the  government,  and  to  send  forty-eight  of 
these  to  the  Smithsonian  Institution,  the  other  two  being  delivered  to 
the  national  library.  One  complete  series  is  sent  to  each  government 
agreeing  to  make  an  equally  complete  and  exhaustive  return.  Under 
this  arrangement  there  is  absolutely  no  print  issued,  however  small  and 
insignificant,  or  however  costly  to  the  government,  that  is  not  included 
in  the  series ;  and  a  like  return  is  expected,  even  though  the  aggregate 
amount  be  very  much  less. 

The  second  division  is  that  prosecuted  in  behalf  of  learned  societies, 
the  various  bureaus  of  the  government,  and  the  scientific  and  hterary 
men  of  America.  This  embraces  all  publications  of  learned  societies, 
scientific  periodicals,  monographs,  and  other  works,  but  does  not  include 
specimens  of  natural  history  or  of  the  fine  arts,  unless  permission  is 
especially  obtained.  An  accompanying  pamphlet  will  fully  explain  the 
conditions  under  which  this  second  division  is  prosecuted. 

These  two  forms  of  international  exchange  have  hitherto  been  con- 
ducted entirely  at  the  expense  of  the  Smithsonian  Institution.  It  has 
its  own  agents  in  Europe,  several  of  whom  receive  a  salary.  It  has  paid 
the  expenses  of  the  delivery,  as  also  that  of  the  return  of  parcels  sent 
through  the  same  agent  to  institutions  and  persons  in  America,  inrolv- 
ing  of  late  years  a  cost  of  about  $10,000  annually  to  the  Smithson  fnnd. 
This  expense  has  become  very  onerous,  and  the  proposition  to  divide  it 
with  foreign  bureas  of  exchange  has  been  received  with  the  greatest 
satisfaction.  For  many  years  Mr.  Fredrick  Miiller,  of  Amsterdam,  has 
been  the  Smithsonian  agent  for  Belgium  and  the  Netherlands,  bat  the 
exchange  bureau  of  Haarlem  has  now  taken  the  matter  out  of  his  charge, 
so  far  as  Holland  ia  conc^TTie^ii^  ^\A^^\i^VL  mth.  great  satisfiEu^tion  the 
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prospect  of  a  cordial  and  eflQcieDt  relation  of  a  similar  character  with 
your  own  bureau,  by  which  the  services  of  Mr.  Miiller  for  Belgium  may 
in  the  future  be  dispensed  with. 

By  a  careful  perusal  of  the  rules  herewith  sent,  you  will  observe  that 
the  Institution  does  not  contemplate  a  miscellaneous  exchange  of  uuas- 
signed  or  unaddressed  books,  l^ut  simply  undertakes  to  maintain  direct 
and  int>elligent  relations  between  the  different  bodies  and  to  deliver  such 
parcels  as  bear  an  inscription  of  destinatioa  by  the  senders.  In  some 
instances  it  receives  a  number  of  copies  of  particular  works  unaddressed 
which  it  forwards  at  its  own  discretion  to  parties  who  appear  to  be  suit- 
able recipients.  It  is  willing  to  transmit  all  such  surplus  copies  intended 
for  Belgium  to  your  department  for  subsequent  assignment.  You  can 
also  in  like  manner  send  several  copies  of  particular  works  for  the  same 
purpose;  but  we  would  prefer  that  aU  other  matter  be  specifically  and 
formally  addressed. 

Your  failure  to  receive  an  invoice  of  our  previous  sending  is  of  less 
consequence,  as  a  specific  destination  had  been  given  the  several  pack- 
ages. We  did  not  propose  to  send  a  list  of  the  contents  of  the  packages, 
as  these  came  to  us  already  addressed.  There  will,  however,  be  a  list  of 
the  addresses  themselves,  and  we  shall  forward  a  catalogue  of  the  offi- 
cial publications  contained  in  our  transmissions  to  the  Government  of 
Belgium. 

We  have  already  sent  you  a  copy  of  the  list  of  Belgian  institutions  re- 
ferred to  in  your  letter  of  March  18, 1878,  and  shall  be  pleased  to  have 
any  suggestions  for  its  improvement. 

In  reply  to  your  letter  of  the  29th  of  May,  I  beg  to  state  that  we  are 
not  yet  in  receipt  of  the  box  which  you  advised  as  sent  to  us  on  that 
date,  and  that  unless  we  are  informed  of  the  route  by  which  it  was  for- 
warded, and  especially  as  to  the  port  of  departure  and  also  the  vessel 
on  which  it  comes  and  its  address  in  the  United  States,  it  will  be  im- 
possible for  us  to  obtain  it. 

Hereafter  all  boxes  intended  for  this  Institution  should  be  addressed, 
Smithsonian  Institution^  Washington,  care  of  the  Collector  of  Customs^  Neio 
Yorkj  and  duplicate  bills  of  lading  sent,  one  to  the  collector  and  one  to 
the  Smithsonian  Institution.  In  this  way  there  will  be  no  delay  and 
the  boxes  will  reach  us  after  the  shortest  possible  time.  We  shall  also 
thus  be  able  to  pay  the  expenses  of  freight  from  your  shipping  point  in 
Europe  to  Washington.  We  will  in  return  deliver  our  packages  in 
New  York  free  of  expense  and  have  them  shipped  to  Belgium.  Should 
you  have  any  particular  channel  of  communication  which  you  prefer, 
please  advise  usj  otherwise  we  shall  forward  by  Antwerp  steamers 
from  New  York. 

We  will,  with  pleasure,  act  inbehalf  of  the  Belgian  Greographical  So- 
ciety and  the  Koyal  Society  of  Botany,  and  endeavor  to  secure  such  ex- 
changes aa  they  may  respectively  desire. 

As  the  Smithsonian  Institution  is  already  in  possession  of  quite  a  full 
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series  of  transactions  of  Belgian  scientific  institutions,  it  will  hardly  be 
necessary  for  you  to  make  any  special  effort  to  send  this  class  of  matter 
excepting  in  response  to  applications  for  desiderata. 

The  library  of  the  Smithsonian  Institution,  constituting  as  it  does  a 
portion  of  the  National  Library  of  the  XJuit^d  States  in  Washington, 
we  have  the  satisfaction  of  knowing  that  by  the  combination  of  the  re- 
sults of  the  exchanges  with  learned  societies  and  with  foreign  gov- 
ernments, we  shall,  in  time,  have  under  one  roof,  to  a  very  important 
degree,  that  ideal  public  establishment  referred  to  in  your  immphlet, 
where  the  principal  periodical  and  monographic  works  in  science  and 
literature  are  to  be  found. 

I  regret  to  say  that  the  introduction  to  the  bibliography  of  Belginm 
for  the  years  1875  to  1878  is  not  in  our  possession.  If  it  reached  us  it 
has  been  mislaid,  and  we  should  be  glad  to  have  another  copy. 

Should  the  Numismatic  Society  of  Belgium  send  its  publication  to 
the  American  Journal  of  Numismatics,  in  Philadelphia,  through  us,  we 
would  see  that  the  desired  return  is  made. 

Beferring  to  your  letter  of  the  24th  of  January,  1879, 1  beg  to  renew 
the  statement  that  the  box  of  Belgian  publications,  mentioned  as  sent 
on  the  25th  of  May,  1878,  has  not  yet  come  to  hand. 

In  the  present  communication  you  will  find,  I  trust,  the  information 
previously  asked  for;  and  I  hope  that  with  the  explanations  herein 
made  that  the  mutual  relations  of  the  Smithsonian  Institution  and  of 
the  Belgian  Exchange  Commission  will  be  put  on  a  satisfactory  basis, 
and  that  hereafter  there  will  be  no  interruption  to  a  continued  easy  in- 
tercourse. 

If  we  have  not  heretofore  formally  expressed  ourselves  to  this  effect, 
we  now  beg  to  state  that  you  are  at  liberty  to  address  parcels  through 
the  Smithsonian  Institution  in  Washington  to  the  Government  of  the 
United  States,  and  to  learned  societies,  and  to  men  in  any  part  of 
America.  We  will  charge  ourselves  with  the  prompt  delivery  of  such 
packages  addressed  to  Canada,  Mexico,  Chili,  Cuba,  Brazil,  &c. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Spencer  F.  Baibd, 
Secretary  of  Smithsonian  Institution, 


[The  Brazilian  Commission  to  the  Smithsonian  Institution.] 
CENTRAL    BHAZELTAN    COMMISSION    OP    INTERNATIONAL    EXCHANGES. 

Office  of  the  Secretary  of  State  for  Imperial  Affairs, 

Bio  de  Janeiro,  May  16, 1880. 

To  his  excellency  Prof.  Spencer  F.  Baird, 

Secretary  of  the  Smithsonian  Institution: 

Illustrious  Sir;  Mr.  Xavier  Charmes,  attach^  of  the  ministry  of 
public  instruction  and  toa  mXa  oi  ^t«el^^  ^\A  <3e2\al  ^1  \3s^^  ^^X^oitment 
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of  international  exchanges,  having  sent  me,  on  the  20th  of  April  last,  at 
my  request,  the  list  of  correspondents  appointed  by  the  various  govern- 
ments to  take  charge  of  international  exchanges,  gives  me  the  informa- 
tion that  you  are  the  correspondent  designated  by  your  government  for 
the  above-mentioned  service  in  your  country,  and  I  presume  he  has  also 
informed  you  that  the  government  of  his  Majesty  the  Emperor,  my 
aagust  sovereign,  has  founded  (established)  in  the  capital  of  Bio  de 
Janeiro  a  central  commission  of  international  exchanges,  naming  me  its 
president,  and  as  associates,  Abackarel  Jeronymo  Bandeira  de  Mello, 
chief  of  section  of  the  general  directory  of  statistics,  and  Ouilherme 
Candido  Bellegarde,  chief  of  section  of  the  central  directory  of  the 
ministry  of  agriculture,  commerce,  and  public  works,  as  stated  in  the 
articles  printed  in  the  accompanying  pamphlet,  of  which  I  have  the 
honor  of  sending  you  three  copies. 

It  remains,  then,  to  inform  you  that  the  central  Brazilian  commission 
of  international  exchanges  has  been  in  operation  since  the  20th  day  of 
November  last,  and  transacts  its  business  in  the  third  directory  of  the 
ofiice  of  the  secretary  of  state  of  imperial  affairs,  and  that  it  will  shortly 
send  you  the  first  remittance  of  our  official  publications,  hoping  that 
in  return  there  will  also  be  sent  to  it  the  official  publication  of  your 
country. 

I  wish  to  congratulate  you  on  account  of  the  happy  resolution  taken 
by  our  respective  governments,  in  the  interest  of  the  sciences  and  of  the 
development  and  progress  of  civilization,  to  establish  as  a  permanent 
institution  the  service  of  international  exchanges,  and  I  (very)  especially 
congratulate  myself  on  the  opportunity  thus  afforded  of  opening  rela- 
tions with  a  gentleman  so  distinguished  and  illustrious  as  yourself. 

Accept,  eminent  sir,  the  assurance  of  my  highest  esteem  and  consid- 
eration. 

The  president  of  the  commission, 

Dr.  J.  J.  DE  Compos  da  Costa  de  Medeieos  y  Albuquerque. 

llnclosure,'] 

PROVISIONAL  INSTRUCTIONS  FOR  TUR    GUIDANCE  OF    THE  CENTRAL    COSOIISSION   OF 

INTERNATIONAL  EXCHANGES  ESTABLISHED  THIS  DAY. 

Article  I.  The  central  commission  of  international  exchanges  shall  be 
installed  in  one  of  the  rooms  of  the  third  department  of  the  office  of 
the  secretary  of  the  empire,  and  transact  its  business  on  such  days  and 
at  such  hours  as  will  not  interfere  with  the  ordinary  business  of  the 
office  of  the  secretary. 

Art  II.  The  commission  is  charged — 

1.  To  correspond  with  similar  institutions  established  in  other  countries, 
with  respect  to  all  matters  within  its  competency. 

2.  To  collect  and  transmit  all  information,  scientiflc,  literary,  or  con- 
cerning the  arts,  which  may  be  solicited  of  them. 

3.  To  have  made,  on  behalf  of  the  commissioners  of  other  countries^ 
the  necessary  examinations  in  the  libraries,  archives,  book-stores,  and 
other  public  and  private  establishments  of  the  empice* 
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4.  To  collect  together  the  documents  intended  for  exchanges,  and  per- 
form this  in  the  way  that  shall  be  most  beneficial  to  the  empire. 

5.  To  receive  aod  distribute  those  which  may  be  sent  by  foreign  com- 
missions. 

6.  To  give  all  possible  aid  to  scientific  missions,  both  Brazilian  and 
foreign. 

7.  To  solicit  firom  any  authority  or  public  department  whatsoem 
everything  that  may  be  necessary  for  the  ftdfillment  of  the  charge  in- 
trusted to  it. 

8.  To  appoint  representatives  (agents)  in  the  provinces  and  give  them 
the  necessary  instructions. 

Art.  III.  The  commission  shall  send  to  the  minister  and  seavetuy 
of  state  of  imperial  affairs,  before  the  31st  day  of  March  of  each  year,  a 
detailed  report  of  the  work  accomplished  and  exchanges  made  during 
the  preceding  year,  suggesting  the  changes  it  deems  it  advisable  to 
make  in  the  present  instaictions. 

Art.  lY .  The  materials  necessary  for  carrying  on  (expediting)  the 
business  of  the  commission  shall  be  ftimished  by  the  office  of  the  secre- 
tary of  state  of  imperial  affiairs. 

Palace  of  Bio  de  Janeiro,  November  13, 1879. 

Fbanoisoo  Mabia  Sodia  Pbbbiba. 


[The  State  Department  to  the  Smithsonian  Institation.] 

Department  of  State,  Washington,  June  17, 1880. 
Prof.  Spencer  F.  Baibd, 

Seoretwry  of  the  Smithsonian  Institution : 

Sm:  I  have  the  pleasure  to  inclose  Herein  a  copy  of  ^^regulations  of 
the  Bussian  commission  for  the  international  exchange  of  works  of 
science  and  art,"  and  a  copy  of  a  note  fix>m  the  charge  d'affiedres  ai  ii^ 
terim  of  Bussia,  relating  thereto,  and  to  say  that  the  department  wiD 
be  happy  to  communicate  to  the  legation  the  purport  of  any  observations 
which  you  may  see  proper  to  make  in  reference  to  the  intelligence  hereby 
conveyed. 

I  am,  sir,  your  obedient  servant, 

John  Hat, 
AeHng  Beeretarjf. 

[/ncIoMirtf  No.  1. — ^Traoslatiou.] 

Legation  of  Bussia  in  the  United  States, 

Washington,  May  19,  31, 1880. 

His  Bxcellency  William  M.  Evabts, 

Secretary  ofStatey  &c.^  die: 

Mr.  Seoretast  of  State  :  The  geographical  congress  which  met  at 
Paris  in  1875.  having  recognized  the  necessity  of  organising,  in  a  unifiHm 
manner,  in  tne  various  countries,  the  system  (^exchanging  the  various 
administrative,  literary,  or  scientific  publications  of  international  inter- 
est, a  resolution  of  the  council  of  the  empire,  adopted  April  10, 23, 1877, 
and  sanctioned  by  His  Mi^esty  the  Emperor,  made  |»ovision  ^  the 
establishment  of  a  fiussian  commission  of  international  exehange.  Tbe 
imperial  ministry  iiON<r  mlLoim^  T£L^>i}DAXi\^D^&  ^Aic&saissian  has  just  be^ 
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appointed  under  the  presidency  of  Privy  Oouncilor  Bytchow,  and  is 
composed  of  delegates  from  the  varions  branches  of  the  government  of 
the  empire.  It  will  be  governed  by  special  regnlations,  a  copy  of  which 
I  have  the  honor  herewith  to  transmit. 

I  have  been  instructed  to  bring  the  foregoing  to  the  notice  of  the 
Federal  Government,  and  to  inform  your  excellency  that  it  will  be  the 
duty  of  this  commission  to  enter  into  relations  with  the  commission  of 
tlie  same  kind  existing  in  the  United  States,  as  regards  all  those  mat- 
ters which  form  the  object  of  its  mission. 

Communications  intended  for  the  Eussian  commission  should  be  ad- 
dressed as  follows:  To  the  President  of  the  Bussian  Commission  of  In- 
ternational Exchange,  Imperial  Public  Library,  St.  Petersburg. 

I  avail  myself  of  this  occasion  to  beg  you,  Mr.  Secretary  of  State,  to 
be  pleased  to  accept  the  assurance  oi  my  highest  consideration  and 
most  profound  respect. 

G.  WiLLAMOV. 
[IneUmire  No.  2. — TranslatioD.  ] 

REGULATIONS  OF  THE  BUSSIAN  COMMISSION  FOR  THE  INTERNATIONAL  EZCHANQE  OT 

WORKS  OF  SCIENCE  AND  ART. 

The  duties  of  the  Russian  commission  shall  be  as  follows: 

1.  It  shall  colle<;t  for  the  governments  and  learned  institutions  of 
foreign  countries  the  publications  intended  for  them,  either  as  a  gift  or 
by  way  of  exchange,  and  shall  have  charge  of  the  shipment  of  such 
publications. 

2.  It  shall  send  to  the  official  and  learned  institutions  of  the  empire  of 
Bussia  the  )>ublications  which  are  intended  for  them,  either  gratuitously 
or  by  way  of  exchange  by  foreign  governments  or  institutions.  Packages 
must  be  addressed  to  this  commission. 

3.  It  shall  transmit  to  foreign  commissions  for  the  governments  and 
learBed  instituticms  of  foreign  countries  any  information  that  may  be 
asked  of  it  and  that  it  may  be  able  to  supply. 

4.  It  shall  furnish  to  the  official  or  learned  institutions  of  such  foreign 
countries  as  may  request  it  thrtrugh  their  respective  commissions  infor- 
mation concerning  the  documents  in  the  Bussian  archives  and  concern- 
ing the  conditions  on  which  a  eopy  thereof  will  be  furnished  to  them. 

5.  It  shall  have  charge  of  the  exchange  of  duplicates. 

6.  On  the  recommendation  of  foreign  commissions  it  shall  facilitate 
the  accomplishment  of  their  mission  to  scientillc  men  visiting  Bussia, 
fiimishing  them,  to  this  edfect,  with  informatiou,  letters  of  recommenda- 
tion, &c. 

The  Bussian  commission  shall  use  its  influence  to  the  same  end  with 
foreign  commissions  in  behalf  of  Bussian  scientists. 

7.  It  shall  act  as  a  medium  with  foreign  commissions  for  the  obtain- 
ment  of  such  information  as  may  be  reqtdred  by  the  official  and  learned 
institutions  of  Bussta. 

8.  It  shall  publish  annually  a  catalogue  of  the  official  publications 
issued  by  the  various  departments  of  tiie  government,  the  statistical 
committees,  and  the  learned  institutions  and  societies. 

Within  the  limits  of  this  programme  the  Bussian  commission  will 
enter  into  correspondence  with  foreign  commissions  of  the  same  charac- 
ter. 

The  commission  shall  present  an  annual  report  of  its  proceedings  to 
the  minister  of  public  instruction. 
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[The  Smithsouian  Institution  to  the  State  Department.] 

Smithsonian  Institation,  October  23, 1880. 

Hon.  William  M.  Bvaets, 

Secretary  of  State : 

Sib:  A  geographical  congress  of  nations,  with  delegates  firom  tbid 
principal .  governments  of  the  world,  was  held  at  Paris  in  the  snnuner 
of  1876,  and  among  the  representatives  was  one  from  the  United  States 
of  America. 

One  of  the  results  of  the  deliberations  of  the  congress  was  a  recom- 
mendation of  the  adoption  of  a  uniform  system  of  exchanging  the  lite- 
rary and  scientific  publications  of  all  nations.  This  recommendation 
was  reported  to  your  predecessor  in  office,  the  Hon.  Hamilton  Fish,  who 
requested  that  the  Smithsonian  Institution  would  act  as  the  interme- 
diary of  the  United  States  in  carrying  into  effect  the  proposed  system 
as  embodied  in  the  recommendation  of  the  Paris  congress,  as  above 
referred  to. 

Under  date  of  January  10, 1879,  the  Smithsonian  Institution  received 
the  following  communication  from  the  Department  of  State  in  reference 
to  the  proposed  international  exchange  system: 
^  ^<  You  are  already  aware  of  the  desire  of  this  department  to  secure  to 
the  Smithsonian  Institution  the  ftdlest  liberty  of  action  and  the  utmost 
enhancement  of  its  utility  without  entailing  any  additional  burden  on 
its  resources." 

You  are  of  course  informed  that  a  number  of  other  governments  r^ 
resented  at  the  congress  of  Paris  have  seconded  the  recommendation 
in  question,  and  have  already  adopted  special  means,  by  establishing 
bureaus  of  international  exchange,  to  carry  its  provisions  into  effect 
Among  these  governments  are  France,  Belgium,  Holland,  Switzerland, 
Bussia,  and  Italy. 

Becognizing  the  enlightened  action  of  the  Paris  congress  in  recom- 
mending a  system  of  interchange  of  scientific  and  literary  thought  be- 
tween the  different  peoples  of  the  world,  and  acting  in  accordance  with 
the  expressed  wish  of  the  Department  of  State,  the  Smithsonian  Insti- 
tution at  once  set  about  the  inauguration  of  the  proposed  system  on 
behalf  of  the  Government  of  the  United  States. 

It  was  originally  presumed  that  by  interlacing  with  the  regular  estab- 
lished systems  of  exchanges  of  the  Institution  so  successfully  conducted 
for  more  than  a  quarter  of  a  century,  the  international  system  could  be 
carried  on  at  a  very  little  outlay  in  addition  to  that  required  for  the 
Smithsonian  system.  But  this  presumption  did  not  prove  to  be  a  fact, 
the  Institution  finding,  after  two  years'  trial,  that  the  expense  attendant 
upon  the  execution  of  the  request  of  the  Department  of  State  is  &r 
greater  than  was  anticipated. 

The  Smithsonian  Institution  is  therefore  compelled  to  ask  that  an  ap- 
piX)piiation  of  %1 ,000  \>ek  t^u^B»\/^  of  Oongress  by  the  Department  of 
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State,  for  the  parpose  of  earryini?  into  effect  the  recommendation  of 

the  Paris  congress  on  a  scale  in  keeping  with  the  high  position  of  the 

United  States  among  civilized  nations  and  commensurate  with  the  rep- 

.  ntation  of  the  government  for  enlightened  liberality  in  connection  with 

the  cause  of  general  education. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Spengeb  F.  Baibd, 
Secretary  of  Smithaonuin  Institution. 


[The  State  Department  to  the  Smithsonian  Institution.] 

Department  of  State,  Washington,  October  30, 1880. 
Prof.  Spencer  F.  Baibd, 

Secretary  of  the  Smithsonian  Institution : 

Sm:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  23d  instant,  in  relation  to  the  expense  of  the  work  of  conducting 
the  exchange  of  the  literary  and  scientific  publications  of  all  nations, 
recommended  by  the  international  geographical  congress  held  at  Paris 
in  the  summer  of  1875,  which  work,  at  the  instance  of  this  department, 
the  Smithsonian  Institution  undertook  to  carry  on  on  behalf  of  the 
United  States.  You  state,  furthermore,  that  it  was  originally  presumed 
that  exchanges  in  question  could  be  carried  on  in  connection  with  the 
system  already  established,  but  that  practically  the  additional  work 
has  been  found  to  greatly  increase  the  expense  of  conducting  the  ex- 
changes, and  that,  therefore,  the  Smithsonian  Institution  is  compelled 
to  ask  that  an  appropriation  of  $7,000  be  requested  of  Congress  to  de- 
fray the  expenses  of  the  exchanges  recommended  by  the  Paris  congress, 
and  undertaken  on  behalf  of  the  United  States  by  the  Smithsonian  In- 
stitution at  the  instance  of  this  department. 

In  reply  I  have  to  say  that,  fully  appreciating  the  importance  of  main- 
taining and  extending  this  system  of  literary  and  scientific  exchanges 
which  has  been  so  happily  inaugurated,  it  will  afford  me  much  pleasure 
to  ask  the  proper  committees  of  Congress  to  favorably  consider  your 
request  for  an  appropriation  of  $7,000  for  the  purpose  iiidicated  in  your 
letter. 

I  am,  sir,  your  obedient  servant, 

Wm.  M.  Evasts. 


[State  Department  to  the  Senate  Committee  on  Appropriations.] 

X  Department  of  State,  Washington,  January  31, 1881. 

Hon.  Henby  G.  Davis, 

Chairman  of  the  Committee  on  Appropriations^  Senate: 

SuL :  I  have  the  honor  to  transmit  herewith,  for  the  information  and 
consideration  of  your  committee,  a  copy  oi  a  \^\X«t  ^^aXft^  "0^^  ^a^^*^ 
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October  last,  from  Prof.  Spencer  F.  Baird,  Secretary  of  the  Bmitli- 
soiiian  Institution,  to  this  department,  in  relation  to  the  expenses  which 
have  been  imposed  upon  that  institation  by  its  having  undertaken,  at 
the  instance  of  my  predecessor,  the  Hon.  Hamilton  Fish,  to  cany 
out  on  behalf  of  this  government  the  system  of  exchanging  the  literary 
and  scientiAc  publications  of  all  nations  which  was  adopted  at  an  inter- 
national conference  held  at  Paris  in  the  summer  of  1876,  at  which  this 
country  was  represented. 

It  now  appears  from  the  statements  made  in  Professor  Baird's  letter 
that  the  expense  of  carrying  out  the  exchanges  in  question  is  far  greater 
than  was  anticipated,  whereby  an  undue  burden  has  been  imposed 
upon  the  resources  of  the  Smithsonian  Institution;  and  Professor 
Baird  therefore  asks  that  an  appropriation  of  $7,000  may  be  made  for 
the  purpose  of  carrying  out  the  recommendations  of  the  Paris  congress 
of  1875. 

I  may  add  that  it  is  understood  by  this  department  that  the  ex- 
changes of  literary  and  scientific  publications  in  question  are  now  car- 
ried on  at  the  expense  of  the  several  governments  which  were  parties 
to  the  congress  of  1876,  except  in  the  case  of  this  government,  which 
has  imposed  this  important  and  useful  work  upon  the  Smithsonian  In- 
stitution. 

In  view,  therefore,  of  the  reasons  set  forth  by  Professor  Baird  in  a 
communication  transmitted  herewith,  and  in  view  of  the  great  benefits 
which  the  government,  institutions  of  learning,  public  libraries,  and  men 
of  science  are  receiving  from  the  system  of  the  exchange  of  literary 
and  scientific  publications  inaugurated  by  the  congress  of  1875  at  Paris, 
I  beg  to  recommend  that  the  appropriation  asked  for,  as  above  indi- 
cated, may  be  made. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

Wm.  M.  Eyabts. 


[The  State  Department  to  the  Smithsonian  Institntion.] 

Department  of  State,  Washington,  December  27, 1881. 
Prof.  Spencer  F.  Baibd, 

Secretary  of  the  Smithsonian  Institution: 

Sib:  Beferring  to  the  reply  of  this  department,  of  the 30th  of  October 
last,  to  your  letter  of  the  23d  of  that  month,  in  relation  to  the  exchange 
of  government  and  scientific  publications  with  foreign  countries,  and 
referring  also  to  the  letter  of  this  department  to  the  Senate  Committee 
on  Appropriations,  dated  the  31st  of  January  last,  on  the  same  subject, 
I  now  beg  to  request  you  to  furnish  this  department  with  yoor  views  in 
relation  to  this  matter,  in  form  of  a  memorandum,  to  serve  as  the  basis 
of  a  commuuicatioii  t/o  Congress  urging  the  appropriation  of  an  amoant 
sufficient  to  defray  t\i^  ex^^w^^  q>1  \Tv\j^\\i^\k<^\i^  ^^^\li^^        and  of  80 
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organizing  the  work  that  it  shall  be  done  by  the  Smithsonian  Institution^ 
but  under  the  Department  of  State,  and  with  its  official  co-operation. 
This  arrangement  seems  to  be  desirable  in  order  that  the  Americau 
bureau  of  exchanges  may  be  on  the  same  footing  as  those  in  Europe, 
where  this  business  is  conducted  under  the  supervision  of  the  foreign 
officers  of  the  various  countries  which  have  entered  into  the  interna- 
tional agreement  in  relation  to  exchanges. 

I  may  add  that,  owing  to  the  want  of  sufficient  funds  to  enable  the 
Smithsonian  Institution  to  carry  out  ftdly  the  system  of  exchanges,  a 
large  amount  of  labor  and  expense  has  been  imposed  upon  this  depiurt- 
ment  in  sending  to  various  countries  of  Europe  the  publications  of  this 
government.  The  caUs  upon  this  department  to  perform  services  of  this 
character  are  growing  more  and  more  numerous  and  more  and  more 

burdensome  continually. 

I  am,  sir,  ydur  obedient  servant. 

J.  0.  Banoboft  Davis, 

Acting  Secretary. 

[The  Smitbaonlan  iDstitution  to  the  State  Department.] 

Smithsonian  Institution,  March  12, 1882. 

Hon.  F.  T.  Fbelinghutsen, 

Secretary  of  State : 

Sir  :  The  letter  from  the  Department  of  State  of  December  27  last,  in 
reference  to  the  future  prosecution  by  the  Smithsonian  Institution  of  its 
system  of  international  exchanges  under  the  direction  of  the  State  De- 
partment, was  duly  received,  but  the  reply  has  been  deferred  until  a 
statement  of  all  the  circumstances  connected  with  the  initiation  and 
carrying  on  of  this  work  to  the  present  time  could  be  prepared.  This 
statement  I  now  have  the  honor  to  submit  for  your  consideration. 

The  statement  in  question  is  prefaced  by  an  account  of  the  attempts 
made  prior  to  1850  in  the  direction  of  a  system  of  exchange,  both  in  the 
United  States  and  elsewhere,  and  it  also  presents  points  of  the  history 
of  the  concerted  eiTort  toward  an  international  system  started  in  Europe 
in  1875,  and  now  in  operation  with  fair  prospects  of  success. 

From  the  document  referred  to  it  will  also  be  seen  that  the  Smith- 
sonian Institution  has  for  many  years  carried  on,  single-handed  and 
alone,  so  far  as  outside  pecuniary  aid  is  concerned,  the  most  extensive 
system  of  exchange  ever  attempted.  Originating  in  the  transmission  of 
the  publications  of  the  Institution,  the  Smithsonian  exchange  next  in- 
cluded the  publications  of  various  learned  societies  of  the  United  States; 
subsequently  the  exchanges  of  the  government  bureaus  in  Washington, 
and  finally  the  international  exchanges  between  the  Congress  of  the 
United  States  and  foreign  governments.  The  cost  to  the  Smithsonian 
fund  of  the  maintenance  of  this  system  now  amounts  to  about  $10,000  a 
year,  an  expenditure  the  Institution  is  entirely  unable  to  continue^  wwL 
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it  becomes  necessary,  therefore,  that  operations  in  this  department  shonld 
hereafter  be  more  confined  to  the  immediate  interests  of  the  Institation, 
unless  Congress  shall  vouchsafe  its  assistance. 

Aid  in  connection  with  the  exchange  system  is  reqaest-ed  on  the  fol- 
lowing grounds : 

(1.)  The  expenses  of  the  exchanges  by  the  Smithsonian  Institution  of 
its  own  publications  should  in  equity  be  paid  by  the  United  States  Got- 
emment,  for  the  reason  that  the  proceedsof  these  exchanges  (now  form- 
ing a  library  of  about  100,000  volumes)  are  all  deposited  in  the  Con- 
gressional Library  as  soon  as  received. 

(2.)  The  system  enables  the  several  departments  and  bureaus  of  the 
government  to  obtain  valuable  materials  for  their  respective  libraries 
by  exchange  of  their  publications  for  those  of  corresponding  depart- 
ments and  bureaus  of  other  governments^  and  which  publications  can 
be  obtained  only  through  exchange. 

(3.)  The  work  of  the  Institution  for  the  benefit  of  other  establishments 
in  this  country  is  national  in  its  character,  tending  greatly  to  advance 
general  science  and  popular  education. 

I  Your  predecessor  in  office,  realizing  this  drain  upon  the  resources  of 
the  Smithsonian,  requested  Congress  for  an  appropriation  of  $7,000, 
which  was  the  estimated  cost  of  the  work  at  the  time;  an  allowance, 
however,  of  only  $3,000  was  granted.  The  money  was  placed  in  charge 
of  the  Interior  Department,  this  disposition  of  it  being  made  presumably 
at  the  instance  of  the  Department  of  State  and  as  an  indication  of  its 
preference  to  be  relieved  from  farther  responsibility  in  the  matter ;  and 
for  this  reason  the  Smithsonian  Institution  made  direct  application  to 
Congress  for  an  appropriation  of  $5,000  for  the  coming  fiscal  year.  This 
estimate,  though  entirely  below  the  sum  requisite  for  carrying  on  the 
work,  was  submitted  as  more  likely  to  be  allowed  than  a  larger  amount. 
I  trust  that  if  the  Department  of  State  is  willing  to  continue  its  eflEbrts 
in  connection  with  the  exchanges,  it  will  ask  for  at  least  $10,000  for  the 
service.  K  it  is  desirable  that  the  Smithsonian  should  also  take  charge 
of  the  government  and  other  exchanges  now  passing  through  the  State 
Department,  a  still  larger  sum  will  be  required. 

It  will  be  entirely  agreeable  tx)  the  Smithsonian  Institution  to  prose- 
cute the  exchange  system  under  the  general  direction  of  the  Depar^ 
ment  of  State,  and  thereby  secure  the  services  of  consuls  or  foreign 
ministers  of  the  United  States  in  thpse  countries  where  national  bureaus 
of  exchange  have  not  yet  been  established. 

Commending  the  subject  to  your  early  and  careftil  consideration, 

I  have  the  honor  to  be,  &c., 
Spbngeb  F.  Baibd, 
Secretary  of  Smithsonian  Institution, 

As  the  amount  ($3,000)  appropriated  by  Congress  in  assistance  of  the 
Institution  for  the  Va«l  ye.^T  (,1B81\  had  been  placed  under  the  direction 


HISTORY   OP   THE   SMITHSONIAN   EXCHANGES.  809 

of  the  Interior  Department,  the  subject  of  the  desired  extension  of 
government  aid  was  natorally  referred  to  the  honorable  Secretary  of 
the  Interior  for  his  opinion.  The  following  commnnication  expresses 
his  entire  approval  of  the  project: 

[Mr.  Kirk  wood  to  Mr.  FrelinghnyseD.  ] 

Department  of  the  Interior,  Washington,  March  27, 1882. 

Sm:  I  have  the  honor  to  acknowledge  the  receipt  of  yonr  commnni- 
cation of  the  24th  instant  touching  the  establishment  of  a  bureau  of 
international  exchanges  under  the  supervision  of  the  Department  of 
State,  <Hhe  work  of  the  bureau  to  be  concentrated  in  the  hands  of  the 
Smithsonian  Institution,  as  the  delegated  agency  of  said  department,^ 
and  in  reply  to  say  that  this  department  has  long  felt  the  need  of  some 
improved  method  of  conducting  international  exchanges,  by  which  the 
more  certain  and  speedy  delivery  of  packages  transmitted  may  be  se- 
cured. The  chief  difficulties  encountered  under  the  present  system  re- 
sult, in  the  first  place,  from  the  very  limited  number  of  dispatch  agencies 
employed  by  the  Department  of  State,  restricting  transmission  of  docu- 
ments, &c.,  received  from  other  departments  and  offices  to  the  three 
cities,  London,  Paris,  and  Hamburg;  and,  secondly,  from  the  delay 
which  often  attends  the  dispatch  of  packages  through  the  Smithsonian 
Institution,  many  months  frequently  elapsing  between  the  delivery  of  a 
package  to  the  Institution  and  its  reception  abroad.  In  addition,  the 
present  system  involves  the  trouble  of  keeping  accounts,  and  of  the 
presentation  and  payment  of  bills  for  transportation,  whether  packages 
are  transmitted  by  the  Department  of  State  or  by  the  Smithsonian  Insti- 
tution. 

It  is  understood  that  under  the  new  system  proposed  by  you  these 
difficulties  will  be  avoided;  that  not  only  will  it  unify  our  system  of 
international  exchanges,  and  ^^  assimilate  it  with  that  of  other  countries,'^ 
but  also  that  greater  dispatch  and  certainty  of  delivery  will  be  attained. 

It  is  furthermore  presumed  that  the  appropriation  to  be  made  for  this 
purpose  will  be  adequate  to  meet  the  necessities  of  all  the  departments 
and  offices  of  the  government,  so  that  they  will  be  relieved  of  all  ex- 
pense in  the  matter  of  transportation. 

In  view  of  the  fact  that  the  proposed  arrangement  seems  to  involve 
these  advantages,  I  regard  it  as  entitled  to  the  approval  of  this  depart- 
ment. 

I  have  the  honor  to  be,  &c., 

S.  J.  KiBKWOOD. 


[Report  of  the  Secretary  of  State  to  the  President.] 

To  the  President  : 

The  Secretary  of  State  has  the  honor  to  lay  before  the  President, 
with  a  view  to  its  transmission  to  Oongres^^  «b  le<i\«t  fe^\xi\3afe^«!SK^yKK^ 
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of  the  Smithsonian  Institation  concerning  the  working  of  the  present 
system  of  exchanges  carried  on  by  that  Institation,  and  the  practica- 
bility of  the  suggestion  which  has  been  made,  that  the  scoi>e  of  the 
Smithsonian  Institution's  bureau  be  enlarged  so  as  to  form  an  inter 
national  bureau  of  governmental  and  scientific  exchanges,  under  the 
supervision  of  the  Department  of  State. 

The  Secretary  of  State  has  little  to  add  to  the  very  clear  exposition 
made  by  Professor  Baird  of  the  rapid  growth  of  the  operations  of  the 
exchange  bureau  of  the  Smithsonian,  and  to  his  statements  of  the 
utility  of  still  ftirther  extending  them.  He  has  been  for  some  time  con- 
vinced that  an  arrangement  like  that  proposed  would  not  only  bring 
the  system  of  diplomatic  and  literary  exchanges  of  this  country  faito 
harmonious  relations  with  the  like  international  exchange  bnreaos  in 
other  countries,  but  would  greatly  enlarge  the  beneficial  results  obtained 
under  the  present  system  of  private  enterprise,  besides  relieving  tiie 
several  executive  departments  of  the  labor  and  exi^ense  of  effecting  their 
own  foreign  exchanges,  by  concentrating  the  work  in  one  properly 
equipped  and  competent  bureau.  His  opinions  in  this  regard  are  shared 
by  other  members  of  the  government,  as  will  be  seen  on  perusal  of  the 
annexed  letter  from  the  Secretary  of  the  Interior  in  response  to  an  in- 
quiry lately  addressed  to  him.  Should  the  President  dedde  to  recom- 
mend the  latter  to  the  consideration  of  Congress,  the  Secretary  of  State 
has  the  honor  to  advise  that  an  appropriation  of  $10,000  be  asked  for 
the  coming  fiscal  year,  in  order  that  the  proposed  plan  may  have  a  finir 
chance  to  demonstrate  its  necessity  and  its  benefits.  It  is  probable 
that  the  scattered  expenses  under  the  present  system  of  separate  ex- 
changes aggregate  a  larger  amount  than  that  which  he  suggests  as  tlie 
limit  of  a  serviceable  appropriation. 

Bespectfully  submitted. 

Pbei^k  T.  Fbbunohityben. 

Department  of  State,  Washington,  April  11, 1882. 


[RecommeudaUon  by  the  President  to  Congress.] 

To  the  House  op  Eepresentativbs  : 

I  transmit  herewith,  with  commendation  to  the  attention  of  Congress, 
a  report  of  the  Secretary  of  State  and  its  accompanying  papers  concern- 
ing the  prox>osed  establishment  of  an  International  Bureau  of  Exchanges. 

Ghbstbb  a.  Abthub. 
BxEOUTTVB  Mansion, 

Washington,  April  14,  1882. 
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